CAICT hE(SiER P~ NSFOCUS

HENEMB R MRS

(2023 &)

PRERBEHARZEWHRA

TV BEAMZ AR SN TV E BB E RSN

RN BRIZFE AT
2023748



AHZEBRRXETHEREREH AT N ZE
HEARNE, HZHEREY. BR. FRIAALET X
ERAAREXFRERRN, BER RF: +EEEERE
FREMLEAMNEZEARETARAA”. TR ERFHE, S
FRERAMKEEREL.



][/

Al

BEARAE A Bk By “ TAEEAL”, 5T T A = n THy X
B, BEBNRA & 220 DR B R 172 o B9 W 88 & 21 3 e
JEBERE T A fur 5, A7 T B R R OB T2 e i 2P A Tk
GBI B E R H B, X 80 B B S A NAZ B B,
PTG . BB, FEE T B RRW AT R &R, BREA
IRATHE A = A, SSILERCE R B ook &k RIS RE R, £
ENRIK AT B AR A, BN 52 00 WIRE T 2
KZ 2RI, o AL EARER PIzAT o W 4 5 B de % 22 #f Y
129 Tk B BR P & & By R AL = —.

MNTEE. ZMENBENR, ERE—NLZ2T PR FEEL
ERABENRM G 22 PR, FENLeES. Fae. WL
FEZNBRFEFRENRO Z 2G4 8 . AR E U T b BB
= N RENUR G KA A, ABCENIRE WM B2 TR
PORAFHEA G 5 77 W 01 T RENR S P 20K, B, #9820
AT T BN IR A A o R R TR R NAR 2R 2 Y 4 %2 XU B B IR R
A, FeMZelPEmrF2N. &E, Mok, ERR. T
PN 55 77 W9 1 B R P 2 % ok R TAR 7 18]



I

B X

T BN E THENRA LR i 1
(—) BEHRER BN i 1
(=) BENARZE S NEEHAABFRERK ..., 3
(=) BENRE MR EREZIRIA ..o, 4
BENRF AT IR, e 5
(—) EWSMERBOREA S BENRA N EZ2RBER ... 6
(=) BRI ABRENREE RN ERZAL 2P EANTTERBAE .. 6
(Z) BENAOHEER LA PRFERTE ., 7
(W) BENEKER LT ERBEANBGFTRE ... 7
B R B B A R AT e e e e e 8
(=) BENRRZAR TR ARG IFELTARE ..., 9
(=) HEWV RSB FELNG, SRMERE............. 10
(Z) B A HFERENTRBEENRE DR Z EAREE, FENENEZ2R
(5N o, T S U 10
(W) AP SHAERA R, KEV KRR NP FaNE..... 11
() WMEBFT REEMENELERNE ..o, 11
() BENRFZ NI L2 FNE .o 12
N o = R 13
(=) FREBNAMGZATEETE . 14
(=) AR P R 4P et 15
(Z) MBI N AT oo 16
(W) TEBENRF GG E A ARNEL ... 17
(F) TREHEEARGHENRNEZTS 17
() TEBENRELEETFERE 18
BANRP BT AR B . .o 18
(—) EHBBENRERZRTFEBHRE ... 19
(=) BABENKR G L AGEHARTFET ..o 19

(=) FREBEN ARG ZATEITEN e 20






BT B R R B A A e 3

B 2 SABBHRFEZARE e 9

B 3 BEHRME T AT REE e 14

B4 BENRRE D RLAT T oo 14

B 5 BEHNRENZAT T oot 14
* B &

IR €N 3 S O 13



BIEHUR M4 2 e il (2023 &)

— T EEME = TBITHLRR A R

BENKRE T LA AF T X8R E, | ZMATREMK.
FWEE. MEEEXZEG RA. BFEAPEAR A NKEAT
Wb, EEE A ENEEEAM TV ERMGLRE, TERAES N
B R EA A A, R E R e TAT L A e K A
BEARE W 4L, B o R SRR S 7 X ZHBH IR, 2055
EHR S BR A X B R R, 7T UER — & it X S & 43
MR ERHFHER, I ERBPATIHRFEEL . 720, o iEf
EHEEE . RENRF R ERRPEE R 6B AWy ok, IF
FLAN W R DA R A 7 A T 3R %

(—) BEHRIER P25 A

TV BEBRME R THAENRSEE W SR E 1T, &3 HE
REE WEEHERZEGHE, BEREETRAIA LA K
FglfE 7 AN BRENREEE. WEEHEFEEXBERXE
PR % # & NC(Numerical Control, # 73 %)) i 5 %. 2 EEHEAHE
CAD ( Computer Aided Drafting, & #L44 Byi% 1t ). CAM (Computer
Aided Manufacturing . 1+ 5 #/L 4 By ] % ). CAPP(Computer Aided
Process Planning, 1+ & #l%# By T 7 it % it) . PDM (Product Data
Management, /= 5 %384 #) . MES(Manufacturing Execution Systems.,
HEFTRAESLMS B, BEBHNETREXBERERS 2
fNC s &, REAFHABENARE, NCIRSH. RERF BT
2o REE, W (] F) NCRAHESE. (FEH) NCREGT RS

1



BIEHUR M4 2 e il (2023 &)

, () RERSE. (FER) RETREE. WEEHENRK
SRMZEECHEENRGSBHATELERLE. PDM HIARHEL. T
LXME MIRFNEFEE, SUAETEL. T X TR
J¥ ¥ L #E CAD. CAM. CAPP AR # R #HATEE, NC R
FBANEEEHERGIRBUTELK. T X UK EA ) NC K24
FHHATHME, R MES TAMWAFES WA AWM TR, X%
R4 2R & R E W I TRAE BRI &I TIRSE B RG %
MES % %5, % &R T udm bl A7 484, HHl A IR NET, X
RREEITRAEEERERERSH

s W &R A R A F R A BIRW &R, iR TERY, Tl
B NBRE R E, AT S TERLE N B s iEd. HENEE
Bt 4 T B B W F & K345 APP ( Application, R JH # 4 ), &&
FREHE. RERSERL. HAEEE, BRM L USEINC K
HMEEFEE. RENBEEHURREM TREGEHRE.



BIEHUR M4 2 e il (2023 &)

= A
e e

TUWEBRRFES
&
& ML CAD |[ CAM | [CAPP | [PDM | MES
72 = mEE| | meE mEE meE RS
%
2 iR
1? LV 372 = NC 2 TLA1EZ]
o | L | | REMREBE | | NCERSEH | e
=
2
125
2 |
& WIEHUR | e RN HIEHLR
=

R P EREBAEHF AR
Bl 1 SRR W &R A

(=) HEHRE T INE EP) A G F R LR
BENKZ—MEREL. BREHNE FUNR, B4 S TAT%
Wz I, RA;ZH I T EMe, EARFFNMHELAT TR
BT REFHZGFER. ERBENR S B TR F 20 dmig =2
Jrtyr R TAE, SR AE RAz 7 AR L3, HFA THRARE B X
AR F R E Y k. BAH LBEENRKA T i EHLE iR
PAT R AR, (BRI RERFRET Windows HAE R 46 H£ 4L
BERF, SRENR AT EN SR IEL T kiEfE, HifE
EEtoAR, HRETRTFSIE. AT RHEOREZHANT

3



BIEHUR M4 2 e il (2023 &)

s B R W B LR, Foh G AR Ao B R AR BRI 7 R W K
A BN R Z BRI #5047 A 435 (Distributed Numerical Control,
DNC) # %, ¥ U — & it BN 2 & sk L AL T 55, IF
Hep AT IR . B 0. R iz d G B E T fk. DNC
R ILE BAEARE T 3 moh 427 R OF LI T AR 6 BBk,

DNC ABEZH THANKENBE. F—WBERE D#ER (£ 4
RS232 #1 RS485 ) #AT A X H AW, o DL#HATEREZFHESLT
RMSHE UKL S, X7 DNC RAWHEN, (ER & 0
W KA B A £, #IRA DN = BRI LK@ IR7 R
WXTAETEEGHE, MR THEOANG ZBENE L H
DNC A& Wk, Ft@ iz A BAAMI, w FANUC #
FOCAS. = %# EZSocket. % = MFEAmR UAMAIRST X, KL
T RKAA A EM, #% DNC Z 4 5 A FHME, HILT OPC
UA #1 MTConnect A & NC-Link ( & 9 %€ ) % & ra BBk F p il 6 3
WARE, AR T HIZR R IT A,

(=) BREARE GABAR 69 L BB HT R

Pk, ERMBRENRE T kPR Z, ARET I ER
WRTERMEFRE . BENIRE AT R &+ o E BN N
2P THREE sz ER, B URENREFAND TEF T+
HARFE 2 TAEN T X, WAET TEARSRIE, FEBRMKT SLE
JE& B AR

BEHERGE A L7l RER FH I TR B R &R

4



BIEHUR M4 2 e il (2023 &)

Tk E R TGP, $R Tk A R, ZAMGML “TH” T
e 2 T 45 ) BOR VT DU R AT )5 3R B TAR B8R, LR LR FE L ey
Bz, ARATHEIE FORERE LRI T TIE. & RENK
w7, A A G R BCEE A S I B AL R R B
BERENED. F1E, RERSHER. RELEFF, RHATHEA
RAET, B RENREZIT SR Efo AT, W URF IR
TEHT IR PSR, FERATLR B B .

i IS P OR B B, BT AR A EREE LR &£ 7 e TR AR, &It
AR TR R . BENURE L F 22 N B ke 7R, T
%3 0 2 A2 15 ) i O i By B BR P 5K I AR 45 5] AR & 7 fo ik
1B, &R AAT Rk E.

. BUENURMEZ ERREIR

FA AT e Al S B R SR P A E F A e T B ALR BR
MEAT DA R, BEVRARFEFTEZENRE. 1542k
B. B, BERMZ2RME T AR EY 8 Ha8RENKE
RENHRMERELE, H2?RUENRTT Z BN L5 5570,
kA E AR, BFITRRENR L 20 SARF I, EALRE
R&MERE RZ2PERR, I KEBENIR M % 220 7 3 6
AEA, AREERM &L 2. Figigs L™ LA,



BIEHUR M4 2 e il (2023 &)

(—) B AR BOREIAT H RN L5237 H

Ak, 2E. REFERBHNBCRENT T, HEENKFT
Wik &M G AENERERE ., £EE 2018 F (XE L4
AT A7 ) AR A e A R B S e e ) KRN T B, $R
S B3 R A Pl S 2 2 BT BN 2017 48, BRE P4 = 6 % 4
By kAT KB KA B AR RO IR Bk W 2 R 8w, B
REZLEANHERNZGZLNEEZNE . KE T b fofs BB S
EXRGBRAETAHITEET ChBIVERF LA THENETE
WY, TR iR Tk &7, EH. FRESRTREZLHTNFD
WAL NS, EEEE. TSR amE, Bk st
B, B ERE S et LiniEeE, #AREMERRAG AR
A,

(=) BAMBEEIRFHF AL R ALY
BT RARBHT T

EEAF R E, FEELZAHHET EITHILEFHRAL
AR, MR T HEXREHTHAERE. EXEELNE. LhE
TR AR BERA T E. F P R BRI S HREARFRERR, I
#1527 B K SCADA M K%, 4 BN R EF EMLEE R TL
MIF. HARKARE (Okuma) # OSP 5 [ 3 % 4 & Okuma OSP-P 3%
ARG T WE T34 A8 0 R LRI &5 USB #4414
FeFE, ERENANE T2 FHE2) ZRA. BN EHRENY

6



BIEHUR M4 2 e il (2023 &)

— MR TR EE R TG FF R, BEREN T NELRBE R
BRBAER GA P&, REHENEZL2Y,

(=) BEENRYG ML EEEHPRE B TS

B WA KB4 T DNC #5 M % 2 % 2B ety #6
F Ui KIETE AN R B W 0 DNC 22 W = o 8 4l , ATz % ot
TARGEEMBERZ HROHT Y. AREARE —Fdz N L= E

2EEGP I FE, RATEZ2GFEAR, BeEBBEMRAL
AT EAR, BERBEIKRE NN ERZ2ZEHFHE". BRF
HABENRER R AN E R LA FIRKRE SIFENHFRET
RNWHR, HR “BERGmERLEGFERE”. “EriEX
ARBEE” K CURREERANKR FF 6, TR BHE ZN
FIF THW 4 Bt T & & S AR Lk 5 BB 2B 3, it
EWCEFABREE]T KAF . BE XU E N — %5k i
WH S E RIS, FAM T bl BB, WEZe. %
AENR G IIEF 5.

(W) REVRA X Z2AFEFBARARRNE &

X E R E K SCADA MK RIHKI(NSTB) A AT T By 47 42l &
G4 B WO W 4 5 15 B 204 R (ENISA)| 2 B 7 7 45 8 & S 4
XM T 2011 F A HE, REMRIFERARER 2 KKEA
Sz HENRZ 2 XIRER LA, EBRLZETENER &
(TC260) % 2019 4F £ Aty GB/T 37955-2019 (fs B & A A #Ha=
Pl o 2 2 BN ERD) st &Rk &% e, WEZe. NA

7



BIEHUR M4 2 e il (2023 &)

e BEZEFTERLAFHOEAEZR, FEREFENMLS
(CCSA) EAEMBM BT UATE (T L ERKN #HEWITHERA
EREZANRITHEHEY PAE T B THER AN E EZe e
WA R WER S TR A2 AR ENRAE. TIVE
BW = BRE (AL BAM 2 JUK THRIER R N EOR ZF
ER.
=\ ISR E = & XU 57 1

FiE Tk BB W &R SRR B 48 5224 T 47 1 R 2R 40 P
At BRAK RN R, B TR &R HABE Itk T 8T
HoE RN ENEMN BERF AT BREGE LA R M PFE AN
P&, —BE#fErTHA, ERBRAFSE. AT REKENEZ L
R R RRA N TREMEN L REFERARNE, TLAYR
AT e W 4 55 0 P 4 BLBK EL S A ok 0 P 4 A AU, ARk
FFERRZERMLT AT E, BT LENZAH P,

AV IR YEHLIR W s 2 R tn B 2 B o, JR A ¥ 13 B 34 4L
PR A 7= P 2 NAD L 38 W A BB Y B ) 2 % RS A, HLIR IR 4
RE M RGEEZRZTTRAMET, HEBUE &R e
Bohn TRAHAEERI, FAENIRITARZE T EE 22 B



BIEHUR M4 2 e il (2023 &)

Wﬁ%\/)' L2 R
s

ARSI B

M = X

REMRFEE NCARSSER
= f a4 VPN g
| -, AU R
mAELETR

R riEiRRE

IR BUSHR = c/h S
R Ef B
B 2 SERBEAR P % %2 A

(—) HEMREZ LB RAFTNEG B NAELLR
&

BT ETERENR T EN T TERE S ERERAFERX
PP 1R R, BRI B — R & & G B AR 6 8y Windows 2
GV, —HHE, ERNEEIRTIeenRtEREGERE R, ¥
TREFERAARTRAATEE TEZ2RE", —RBENRLT
BT SSH. HTTP. B4 [E F %4, 80K B & 0K E A7,
H—FE, WOBENRITRA R RRARAEH, HHENREZ
GFeHIAIT. FREAARAFRREEUHTEE, MATREE

9



BIEHUR M4 2 e il (2023 &)

o T2 XA AT IR TR B AR 4 AR AR R, AT T T A 45 B B Ao
BERE SN, EXMBERT, BUTERmW T £, B2
JRA T R R BB IR

(=) REHXBAERERGELERE, FRKE
i 8

4 DNC P 2R TCP/IP  PUH 7 4 332 AT B9 2R3 IR 2 Ak
WEAR W 4, BEAREE R Lk WiFi $L4&@ErFX. —F
H, E&ENT B AT HLENIEIOR R Aotk & B0 AR,
BENEZL2EE EHRTHEAWEEANGE, T4 WiFi X 4£
SV R F AR T K, AR B LM 5 o e B AR, @
R EHARFRELEH#TEERSE. B—AHE, 2 HHBENEKRE
B R G 9 SO R g B T A, XA 5 Bk hm i A
TARABP AR, I TR B T AT, 5 Bk
AR, 2018 4, SURHTEN. fa4r. RRATHLFAIK 100 K E AW
47000 £ LB X8 S, SR N BB A S O R R
% R TR S HRAE L

(Z) A BHAMANRABENR S D52 HEARE
=, BEMBNEZZERNE

— R BAE A P AR R R ENL, ik 2 R R omAT 4R
BAE, KHONK RS S B A R SR A R AT . —F
H, EHENEARETHEBENUE. BFH. L EEHHHHEN
Ji, A 4 v ey R A PR BRI R AR, BB A BRI

10



BIEHUR M4 2 e il (2023 &)

M. Honeywell fi4 B 77, 2020 4, H USB %4~ BEZE ) il
MKz g8 F RS EHRMEFH 79%4 4% + B OT (Operational
Technology, ZEH AR ) &4, ALk 2019 58 59% b7 7 #t-F— .
S—FHHE, XTHFEZRALEH R E N L, TUEIF . &
0 % USB 0 %424 NC 27 R Aty 3148 2| AR W, 7] Bt 43 40
S gD FE— 43 DNC R4-8, TEALE F/&, &
AR, WRAELN LR T AN EHIEE DNC R &4 4k &3
(&

(W) AP FHNERARE, HEARZAR B R Fa
By HERE

NTHER ARG TR RGN o2z, 28 AR BIREHER
GoPWRIE. fRoh. BESHYE, AMEHRNE . T REHT
BRI AT, XK NSRRI LS, AR FE
BPARERTEURZ RS BEANG., —AE, PURRE&HTHR
AR R K LR, R W7 RA AT ERNE, THREEA
HRBRELABERFELAFM. B—HE, ZEREHFREF
FERBMAFMGEN B, REZEAFELIMEREER, RG6H
DR P B NIEAR Y R B E T e, R EN T REF IRIT AL
¥, BEEANZL2NAG.

(Z) MEARY KFEMENRZENE

A ol BB I 6 AW KR, R A A ST A By B R P R SN
U EERAERKN, ME&ETeNbmfEmgsE, —HmE,

11



BIEHUR M4 2 e il (2023 &)

W 4R B EHL T RN W N EEBE K, 1S BTk B &
ERHATERABENE ENGZLGF, RFLTEYHA LA
FRE, BERAREFTAZEAFRME, ARFEERET AL, 5
—FE, AEENRAATEE G N TR finfE e PLC 3 2 |4
R B Bk PSR AT SR 0, S A L R Ak R L1 O BRAR
SR EeF Y INCEV TV Y ATE S G

(5%) REBENREEZ A IREDEF HH

AR, BEAHKE TG AERFR K, RIE T M 24,
2016 5, BIENRE TR L B 25 L R iHHE 1000 &
E, BENTHEAERET R MO AITR S, EEATENERNS
S E B AER A RBIRE S R, —FE, 3 0% &E % E
FlBRET, WEEAM A R, B AR RAD A UAE, BB REAT AL
5, BERENSETTHZTANE, 258N & P G B
B RGHOAE. B—HE, £ FEENR BRI AR 63
Wi, 2% 1 fras, A4 OPCUA. MTConnect. umati. NC-Link 4
L, R RE S EFRAME, RURTRA—FE.

12



BIEHUR M4 2 e il (2023 &)

1 BENRI A

OPC UA X

® F[1¥. KAH. EERE. ABB. FwFHL%E.
MTConnect 1 X

o FIF. XAMA. LKL H . #HEXE,
umati %

o WI¥. EEFEREE.
NC-Link X

o M. JNMHEE,
FOCAS X

o XAH

KIF: FH—REEABEZRY

v BUEH R R = £ B IP ST

WER RN RER &I R B T 556 & om0 E B4k
W, FHlETWRFMNERE, WES5EELARMETME.
A7 By A N e 5 BE AR &4 [ 37 £ AR, A B4 DL_E BE LR
Za Nede i 2o LB E, wE 4 TR, SENRMN & 224
RO I T N E IR 8 T W U A i A ALK W A
LR HAATHIR, RCERENR K &R "R A%
BIE.

13



BIEHUR M4 2 e il (2023 &)

HizAPP

TUWEBMTS

0 zmsrERN

RIEMS % NCARZS %
A = LJ
S
S = RSP
ol o

SRIAIER
EEE &

:I,“‘ . i
o o~y o
BAEHLR HAZHLR AL NZ S

KR EAE BT R
B 3 BENKW & T2HFrEE

(—) FREEMRMNSZEAREE

IR A 72 = L BENR 2 2%, —FHHE, AHRK
EHR 7 2 A0 AN, B ZekhBHe. drmEe
B BAENREL A 37 7 BB R, RELEEELRL LT, A
HEREED, Z2REME. XRTLENMREDF. Z—FHHE,
TF B AR W s % 2 PR AR A A i R % 22, R 3 3 B LR W 8 2R
L EEEN BRI NETRETNEZ2ITE, LALLARRE,
—B R AZ 2R, RAEEE 2T H I RA M.

14



BIEHUR M4 2 e il (2023 &)

(=) Hmig s P& 70 3

TR P 4 Y A 45 5, ARAE TEC62443-3-3 2 Am v vt oy ] 2%
K o BN, FBER &R0 A 6L 2K, RAZE;HE, )
RO R AT EZ 2, wE S fir. —H@E, d4LER
A4 L DNC RAH#ATHE. a8, EIZrgn K, £FNEEHYE
WG, FEMEEERAWRE. LRAATERRE; £5FHEHTR
o K, R R A Tk K EAE RS, FHELEL
B, ERXTAL RN RS, B—HE, RARET SR KE
AR AT 5 3 R 2T 3P BOR A R R R A A e T AR o
BEME . WENRUBREAARTEE, s L2 B
W, MNT N A AR A (o iy Ja . TR AR A LY AR A

EFEEER

LR

IAHITR

v

BN

R A6 N G A SO IR F
B 4 BEHR W G il F %2 B 37 7 6

15



BHAEHUR M 4 2 R AR sE (2023 4D

(Z) BB EINZLGP

%% Tk E 4w A e L B A, AR E AL
ARG, QERERGME. mElF. SETH RS, —FH@,
£ 3 $4E W 4 DNC. MES. PDM. CAM. CAPP %R %8 & A%
ENMEZ 2GR, MmalmBs B rRETLLl P, W
B EEE. ARERGHATAINHE R, H—FHHE, BLdHREE
WXt B . #0742 iEMR A RS oy 2R v 1R 22 ), e B 6 T
KRR CZAG L WEBENE, AR LT HE AR KRG E R
R, HEE&X ARS8y TREEARM . B %o R iS008, @
BEARBEARSANZLRERG, HEHREZINZ 2%,

THENKINEZLHIPARR - Adein

@ ©v D

it R ENE | SHEEE BHHAR
SEEHRIP ARERE HERA RERE JEEIEE [z ViialE
W alaiiikion- o M; ( )
| -
EREEIRTEN TR
wE 1 W
1 C:\Waershadd | ERE (A-WIN7-PC\Admini 1 sEm o
ccent
| R
K 20 FW
SENE: 2023/2/1
[ ==

& WU £ i -
® v
AR ENE NIRRT FE AFEE B
TR IR R ReBE E[3530 1 PRI VlsHEH

EE e

16



BHAEHUR M 4 2 R AR sE (2023 4D

OBERARINELHPIRRE - Adnin

XCOEI:I*_,.

R ENNE  NREE M bl AFER BTt

KR EMRRS HIZRIP ReiE El227) PR sl

R AN G R R
B 5 BENKEN L2 3 KAl
(79) TERIEMAR LT & E ol o MR F 3
VBRI F = E BN, TFRZ A BT, R A
P57 R s 3 B . — SRR B AR A BRI 8 P 45 7
AT B, RIS IR BB AL A 5 R
Fo R AT R AR REBENFREATNRALIANLE. —R
RANA N 2B N %25 157 XN BAENR & 75,
KATEATH G ENRAD, BN = IRIFAT A HATH I, By
EEAMBOEHIE ., ZREARSHRIEHARFE, CRAEM. 5
AU B EELAE, HAT KRB ARE Z 2 W 72 Fe B &
R, FSRIBMENR L 2o R HE .

(&) TEHEBRARGEEIARANLE £

T A B AL R B P . L ELBK R AR OR B T A B, T LR
WY E I AR EIARENRA N EZ 2. —FE, ZENREE
B L “BAFIE (e T 4 ) "N R RfEER,

17



BIEHUR M4 2 e il (2023 &)

FEL AR G BN a5 ek, LI A L B B R AR B e
BAHMIZAT, WMRAEBAT Y ERM M. . 7S5 mHE
M. B—AHHE, ERRZARLEF, LHEARER RN KEHE.
Bd. MHATRAD . RERE LM, xTHAR o FIR7 FIAT A 24T
e B2 o ] AR 8 20 A B S MRS R AR R A B BB R AR AR SR
BAE. #bzfT. BHEETMEFHERE, AORRIER REAT
RSB,

(%) TEBENRZLEEGIFRER

B X B IR BT e o o Y 2 B B R 2 1 . AL BT B A
S ] T S A B — R AR AR G 2 T 3 A DAL XA R 2 A R e
REFFE M, —HE, AEEIIRE 2 KEE 8B 0k Fo 85,
THREFWTE. FFREEH. FEHFEEHET RN A3
REAMBGFRE” Ki. ZIAGFEBEE “HFER” 2
HERE GO, BT = A NN AEZ 2P RY, #RE
% RG. W ERE. REMN, AREAB EA LA WNEHE
wxAaM, Z—HE, ERERRE. El. WL, SRR
BAGPHERA, ELEWMEMAE. W, Ehb. B, %
i EBWEF L BERF N L2 PIRE, BARENKRIOR G R L

2R

B BIEHARNE R 2% REIN
PR, BENKBKFZTERALES, A0 EFLREZ4

18



BIEHUR M4 2 e il (2023 &)

L. 25T R A oy B R 2 2 B0k 5 22 X, AT ENR
P 2 2 i T

(—) FHBEEIRAR X ZEIFAREH Z

BB X R EN R W B 2 2 R A i R, Tl b
B BENRE R W G L2l ER. ZaRERNIGE. 560N H %
MR Z2FENE. —HE, \ERENRLRE P N R, %
AW F L2 TR, 8 B FRENK N &£ L2 PN F4T AT
A AR, BRARENRERN. TR L. BI%EFF24L
wEM RGNS L2 MRER, AL RZeTT L. & =4
MHAIE . REHEZTRUTSFOERE. B—HHE, FHHIER
0 %5 A5 I FF PR B R BN B R SF AR, ALVE AT fh 3R aE R G A R
Rt LR B E AR ERHPRSSmETH 5 R
PRk R TAE, DRI TG 18 S ENR P % 2 2 P 5% .

(=) RIBRENRNLELEABRGIF R

BENRER T Z5 2 AN EEL LI, WEZ20FERA
KL G “IER” Zasdbil, 77L& ik B EUR %2 $OR
R, BAMNBLZAZEGFEN. —HE, BIRENRLELLH
FROYPRG HAFAER, RIEW & AL . TE. KA. iF
BALE, FRHHRENE, FEHEIT. ERE, URAFKENLED
BRZe., Z—FHH, mRAENKAEL 2R AER, BdEE9
A TR BRI, ] 20 5 oy AR e P 4% 8 e L R AR

19



BIEHUR M4 2 e il (2023 &)

WK S5 B % 2 1 7 BB AT X f iR R, AT - %A 5 %
HHE W 2 2R .

(=) FRABENRM %7151 7R

ER, HERENABEFFERBIEHRMN AT, FENRKAS
ZWREHANAHATEERS, FEREERE Do lE ERP oy %
AP, B ZE S AR R & 22 AT IR &, TR AR R 4
ZAWETN. —FE, BEAENRZGEAZE. WEis. N
RAZae. BlEEs. EALEFENR, HILLENRW E 2205 T
BRR, AL LA NIFEREAE. B—FE, 385 E RS ZE ik
51 HBERAY . i DDoS # 47 JE Fe B 15 UL R R IR B 4P Rk
N F AT R AR AT R AR B 37K, 38 20 SRR 224
WIEARR & B 7 7T,

(W) BIHBEARA XKLL oo LK AT R K

B R E WA R R, B AR AR R BN KT
i A B S B AR 8 R A BN R R W A7 % . |
S, B A R BEAENLRAZ S RGBSR BUR, A K27 i AR5
BT R SA . —FHE, s ENE RS B B E RS
B, #EZFH6 L& FEH . BEL 2P el 5247 NC X
TRIE XA 5 AT BB . A AR TUE T R B B ELR 7 a0 TR
g, B—AE, BERENRL 2T RNk, Eikeek
FRAT L 2N RA], T RBKENRA R Z 27 ZRF 2 K0 RE

20



BIEHUR M4 2 e il (2023 &)

B, AR AT LA VR E 22 RA BEEF, BREFLTET MHE
TR, WARENIRE 27 8T L.

21



BIEHUR M4 2 e il (2023 &)

S22 3CHR
(NE=R, F9, RHE. IERZREELXE LW THEE 7 E5
T 15 RW & %2, 2022(9)
215, FEH, TEE. DNCHENLEZANZLH ] RE
FrEHOR, 2012(8):4.
BIXIA, A, F4, % BENKREFUREERZEZ 6
EN. AEeHRE B st ir THEA, 2016(3):82-85,89.
(41800, 2 P, & k. &7 Ak o 36 3K D 448 An T & G089 I 45 %2 R
5470, B 24k ¥, 2018,35(S2):44-49
(518 XA, KER, 7 &, GET. BERAFEEZ2AREEALRE
#a %)) 8 s 5, 2019(06):50-53.

22



FEEBEBEIRE ZEB I

Hudt:
W G
Wi
TR
P4k

A xR R AL AL B 52 5
100191

010-88192304

010-62300264

www.caict.ac.cn




	版权声明
	一、 工业互联网背景下数控机床的发展
	（一）数控机床典型网络架构
	（二）数控机床逐步从单点封闭走向开放互联
	（三）数控机床智能化技术的发展逐渐成熟

	二、 数控机床网络安全防护现状
	（一）国内外相关政策法规对数控机床网络安全提出要求
	（二）国内外针对数控机床等智能制造系统安全防护技术开展积极研究
	（三）数控机床的网络信息安全防护体系日渐完备
	（四）数控机床相关安全标准和技术规范仍需完善

	三、 数控机床网络安全风险分析
	（一）数控机床系统设计漏洞和预留后门存在安全隐患
	（二）数控协议及传输链路存在安全风险，导致数据泄露
	（三）对移动存储介质及数控机床串口缺乏技术管控，存在网络入侵安全风险
	（四）用户身份认证能力不足，数控机床远程监测和维护存在风险
	（五）网络边界扩大导致网络入侵安全风险
	（六）数控机床缺乏内部安全防护机制

	四、 数控机床网络安全防护实施
	（一）开展数控机床网络安全基线管理
	（二）加强数控网络边界防护
	（三）加强数控主机安全防护
	（四）完善数控机床网络资产管理和安全监测审计
	（五）可信计算技术提高数控机床内生安全
	（六）打造数控机床安全综合防护体系

	五、 数控机床网络安全发展建议
	（一）推进数控机床相关安全标准规范制定
	（二）提升数控机床网络安全综合技术防护能力
	（三）开展数控机床网络安全评估评测
	（四）推动数控机床相关安全产品应用及市场发展

	参考文献

