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Abstract / 5%

In order to make better research on the intelligent manufacturing process, the automatic production line based on multiple industrial
robots is introduced. Firstly, the production line is constructed, and then the composition of each module in the line is described.
Secondly, taking one of the six-axis robot as an example, the kinematics is analyzed with D-H method. The trajectory of the robot is
planned and stimulated with the hybrid curve method as well as Matlab Robotics Toolbox. Finally, the communication and control

process of the system is addressed. iR
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Abstract / &

With the development of intelligent manufacturing, due to the low production efficiency and poor production environment of manual
polishing, which is gradually replaced by the polishing robot. Take the polishing robot as the research object in this paper, a three-
dimensional model of the robot with the end effector is established. The kinematics is modeled, solved and simulated with the D-H
method and MATLAB Robotics Toolbox. The trajectory planning of the robot in joint space and cartesian space is analyzed and
simulated. &R
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Abstract / fE

In order to overcome the disadvantages of manual pruning of tree branches, the dual-arm pruning robot is proposed in this paper. The
structure of the dual-arm pruning robot is designed, and the three-dimensional model is established. Taking the dual-arm of the
pruning robot as the study object, the D-H method is used to build the kinematics model so as to better research the process of the
two arms cooperative pruning. The kinematics simulation is done by Matlab to verify the rationality of the D-H parameters. The
workspace of the dual-arm is analyzed, as well as the trajectory planning in joint space. The torques of each joint are solved to

determine the power of the driving motor. The research results provide the theoretical basis for the final prototype manufacturing., &
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Abstract / &

With the development of smart manufacturing, CNC lathe and milling processing technology play an increasingly vital role in modern
manufacturing. The "1+X" certification system offers a new pathway for vocational education to cultivate highly skilled professionals.
This paper focuses on the curriculum system of the CNC lathe and milling processing certificate and explores strategies for curriculum

reform and innovation under the guidance of the "1+X" c... E%

Keyword / @i

1+X certification system;CNC lathe and milling processing;curriculum reform;teaching innovation;industry-education integration

5 38 BB HARAE KA REZI SN AR (B5E) 2022




PS5 39 B TEBURILIN T L EEAR KT BT (B2 51 E) 2021

35 40,1 LI T T 2RI 2 ublE BORTE T AT (PRAERENE) 2021

T AL T T 2RI M Sk G HLEEARDE T ™
WAF EFF
VBRI AR B 14K HE4 5250005 2.5 AAIRML B AR FB 14K 145 525000

T e s O B

T2 ARG E AU AT 0 5 2 2 S WUBROIN A Ml A e MR i RN 25 ) s B AAARL 2 1 DA% 8 T ZB0R A Sl i
2500 ) 385 T2 LA BB B s R R ) 36 T %) DR R B T UMK A AR B AT 5 T Tl AU T ALK
SRATIEBARZ IR B UL IR 0.5 54 TR B0 AL ST I ACSOR R 2T G s RoR I & L WA LK
TSGR RERERR b R 5 i € 3R AR B B 3 DL BCR AR S0 SR

K] MU T 2R 2% b A
PR B 20220104 7 PEE R LR A, AREIESCH 4 1)
T 2(1-2)
FF5 41, SR TEARKIN 5K et BT (Bt 5 ) 2021

DOI: 10.12293/}.1671-2226.2021.04.115

LRI TEOARH 5 R R m
AL

BEAE AR ERE IR 44 525000

S DRI LLREREAE AR LR LR A BR A A S SR R R PR R DA PR R T Ml AR PR o i
Ml A5 ) U AR A = K B 4 () A B T )

SRk SR MBI T R AR ;%2 S AT
R H N 20210413 I EGE W LR, AREIB N & 20 )
T 1(1206)



Fo 42, T/ NB M 2% FIR SRS RS AT MR Ryt TARE) 2016

BT /INBE LR ) 5% B R Bl Rl AR R W DT YR A

MER  EoOHE wse?
1LRBRWEARSER 27 FRAHmt ISR

R N TR 5 M2 W 28 B AR AR £S A i B S A B AR R B A5 -5 AT i ik i A T I A SR I S AT A S R AR
ALE S AR ) o R A L, S B HE A O A AR AE B T - 35 P e 228 P 245 7 o LA A R % 1 3 I BB 00 B 255 ST BB ) E TS UM R 1
M SR SN A L T R R AR B W R 0 A M N T Sk A IR A . T SR Bl AR RE S BT IS W R 4L 0T
SR FH FREAEVAT S RS RIEOLE A WL ISRl AR SZ AR B . R Il R 22 45178 BE A ) i R0 38 1AT R
PRS0 TE 31 B 358 HA 2R Gt EL AT L R R A R T AT -

Rgin]:  ANEEAHT MREEMLE: BRI IRsShRTI MRS W

FEEVERD:  2013) R G AARE R 2 U A T H (I #2013]246°5:152);

DOI: 10.14022/j.cnki.dzsjgc.2016.18.035

L4 R R TR AT

R WU Tk & ik AR

4y THI33.33.TPI83

FELRATFTRIM . 2016-10-12 (SRS G TELRLYTT I 0], AR SCRR Y 22 S [A])

FF5 43, KFHRERRAT i Rt it M (R Ilk) 2017

A BHBE KT $2 ] Rge it

FEp i
FREBRUEARZEBESR

TR R PH AR Ak — i T ) 2 €0, T A 8 U, 5 LA BB U L R SR AR T T AR AR UR . o [ EKE T AR IR ol b T Oh [ S sl el e st H4ESEUm
AR A A BH REFE A T B8 U5 Ik 43 B DAD 1 28 5 3k B SRR R R IGRRHEIBC . LLSTC12C5410AD ML -1 A 4 il U 1 Fi A BH REAB AR ) i 2=
AR 5 A (101 A0S0 R e £ VLT 5 7 60 8 v e SR T PWIMA ik B R i) 58 el R B s I e e i T S PR P o 88 e i v e ] ) 8 L B
Sk Ay ) P B L A B L AR R RO ERRE Y. RG R IR RLAPE AR AT B A0 B R A (8L FLIZEE R R SR OUOUE F T B AT A T H THEAR
MBS HE W UAT B K 45 % SR B IR AR AT R .

RepiE):  KPHAE: AL R RS PWM

DOI: 10.16520/j.cnki.1000-8519.2017.19.010

4 il DRHEG TR R

TR ARSI

SydB: TUL13.666

FERATFRTM:  2017-11-15 PP GFELRATFR ], AARASTHRIK 42 0 7))

Fes a4, YT ERER A B S Tt it 5l M (BURE B RHY) 2018



KT GERER I 8 Shfbhn L& i Bt il

ER  HRE
EBRUREARZREIBERR

FHEE A ] AR I e SR SR R0 6 I R RN P 2 — R R MR 2 A 2 A B A A R R LI R A e e
53R AT\ 2323 58 0 AERORAR, il L 15 A DA T AR s o AR AT 28 P I B8R A% 32 LAPLC Ay des il 420,
Bepb &9, BT LR IR BB 48 B AN E Pl K NIRRT 8 803 p R RT 28 e IR ) B 3hfbn T LA
SRR 0 KT 258 A V) A P R B IR A 7 A S R = R T TR B .

Rgkin: ATEAEEPA: Asiein L PLC; Riedia%;

VR : )R EAOPS X E (9 H 4i'5:2017GKTSCX091); 7 R4 FHE H 201 H (0 H 4i'5:2017A20208004); )™
AR BH B B BT WE S B M (90 H 4% 5 :GDJY2015Bbl45); P A M H B R B H (3 H 4
H:171117151700129) 5

TH: (R LR R
T BT T Tl H shibdAR
S35 TS203;TP273

TERAITRIM:  2018-10-23 (UM EFELRL FFRF ], AU SCHRIG 42 g 1))

Fr5 45, AU RO IR A sl XLt Sse Mg P E B TR 2019

i £ AR IR B B R85 LR

g Hak
RBRURARZREIBERR

B ACSCHR T — i B R R TR Bl 565 2 AL S ISR I R B 1 BhBE 58 A%, SR RO AR B AR AR $FXIAT M
HE PR B 0 B8R B SR BE7E s e HBITITRR T e RN TR TR R0 BFE XA LR R 7.
I A3 OSSR 2R R v SR PR N, PR T4 > AT 4 B R SRR KT S8 IR A

Rghi: &S SRR BFERE BEbINT

HEVER): JARARHEREGI T E <K TRRIRA B 3N TEA MRS B H/REY (9 H41'5:2017A20208004); T RA
WP RRPIEH <XT2H:E A A shikin TR EEARBBIFEY (O H 4455:2017GKTSCX091); J“HRABHT IR
BESCE BT <R B B k& L R FR A R SCHEHREY (01 H 43 '5:GDJY2015Bb145);

M TRREITEE TRAHETH

T BTWFTL

4B TS25535

TERATFRA:  2019-03-25 (FIFISEATELRATFIS ], K SCHRI R FK I E])

FF 46. PID I BIATEM IR R GMEREMRAL DT S MisF CEBIMEIEYED) 2020



PID#% il S FE A7) ik AR GE vk REARAL O 9215 52 BR

hE
RBRRR AR

W FEMARR L 12 APIDS X R G HEAT BBV M4 RS RENE AR PLZR . W R G5 0 =84 BEAT 40T B 5B XT R
GEREAT AT T iR RE (R S/ IMBOL RGEAAE)  FEURHMATEE LLE AR X BT S5 5 BEATAR (LM LA 23 AT A T
EZRLMFEMEREN Ol RAPIDH LN R AL BATRLIEM REMIRGRH (N) « BKEHE (o) FiFemtE
(ts) RN AR () % MR E B SR

Rghtid: PIDIEE:; MATLAB; Mixf#it; {ApEp;
T4 A BREL TRAHITH

LR BT EEMERAR

4335 TP273;TM383.4;,TM921.541

FERATERIE: 2020-11-19 GIRIFATERATIMIEL, FRASTIRIR AR F)
Fr5 47, BERAZSIEOT R wit ME CRIEER5%4) 2020
BHERAIMNPAH RGBT

wEE  KER BN 9R
RBRARARZRIBERR

W SCEEERRTE R A S in TR AT W R B0 E AR A ShBG RS, IPLC Oy #2200 R K- & S8 kB s
N TSP SR E &R A S R E SRR R BRI SR B &R IR T BB TR O SE R B SR
Sy SEBA R R/NE IR B SIBOT SRR A PROR. SRHIER S AR 94 A TRA W= g, AR5 1 6 S A
LB IR A B MBS R T I AR .

Xgti: EHES: PLC AIBG: HERDIKITIR: HIHR:

HEFEBY:  20204F BB R IRAE AP RIHTRT L 005 S L0 H (0 H 5 Pdjh2020b1322) ;5 201948 B ) AR A8 1l i AL
KA FRTE @I H S 2019GKTSCX126);

T4 RPHEG TARRH T

T BTAFT

433%8-: TS25535

FELRATTREI:  2020-08-03 (MR P G IERAFFISE], AARFSCHRI 20 )

75 48, —Fi A i SRR BRI BT B (HUR 53E) 2017
— b Bl R R A B

HEE
RBRUBEARZRINBERR

TRE: P G A B A — S, B — PR 1 Bl ) g T o A T 2 S P 0% o e L B SRS AR R ZE T
AE P T e REL AL 4 s ) S B L A4 P 45 2 A s BEAR R DA TR 3 20 B2 e ) I s L LU
Faiw N a3l 3 RS S R SERR B R A EL

R ZEREEE, WO WUEME; Ashism;

HEVERY: JRARE R H (2014A070713004); AL HR LB A 22 T AURHP H (20140602) 5
L4 TRERHEENE

L AT

%S THIZ2

FELATFFI:  2017-07-04 (FIFIF-ETELRATFIE, TRE SRR R LI )



Fr5 49, FRBLAMIE Pl RARIOTR 50T O (HLACREEOR) 2017

He AL i) 3 P R AR R BT

kg
AR AR

T R SER R IS T TEBUR 3 P A 2 FAR B TR T B AE BB T AR & P R Y sRAR B T AT R He AT,
SEAIUFR T A TR TP AR BRI TR AR R I ) s A A Aol SRR A R A R O AR A R . IR AT
BT X REBR A T TR, AR B AR R AL T B T R 28

Ry MUEGDE WA R mARERGH

T4 LRI TR

T SRFEREBTE

4RE: TGT6

TELRATFFRIE:  2017-11-16 17:30 (I G ELRATFFOT ], A SCHRIN 22 FE T a])

Fp5 50, FHLRHEERMF AR S IN T B (HLL TREEOAR) 2018

FAHLFEHEE R A 1) 4 5N T

I
LERBIRERARZER 2.0 RENWHARFR

W FHLEM RN TR oA T s k7 Mk LR E A 38 M AR Ty v T vk R S — N AR HE I TP AL5E
HEMERTZRAMEML. JIR. SEHIAR. . i s wi e 40 T 02 A 280 B 06 3RE it 455 i m
TR,

Relinl: WEE B TS RWE T
T4 AR TRR T SR
T SR EERIIZBAERAR A SifbEAR
435 TG659;TN929.53

TELRATTHIE:  2018-06-21 16:55 (PP STELRLATFFIS B, AARFEESCHRI L 22 m) /)

5 51 MR RN THBER AR T2 R AT B GEABUEAR S #T) 2019
BEFRMIEEFHNTZRRAGT

AL AR

HE: FHEEERIESEHE, EHGLE, WAlTEPEREHN, AEh T
rhiE - B, AL TARSRER N TR Egl, Bl SRS RN T
Ao B, fhk DRk A S A AR e b Ak R A,

Ferd: s AR ERE4 LY AL

—. FEHIRLEA

R TRAEF R EFI THRARRT T 7] B REet T AT oE]
ILRYTE, R, fw RERm LA E, EErfaF
HEMHAL. FRNEA TN LE R, B B8 LT
FTEUHZER M AR, A shE A= . P9 B HEmm. S, .
SRS [0 7 BT 56 -



FP 5 52, FHTHUBOIN T X AR TR RIS U (IABL S BCPT) 2019

AT HUBRIN T 200 224 I TR BE A2 0

REE HiF
TRBZRR AR R

FRE: B EOR )RR HURID TR DU BTHIBE G 0 SE R ) — ] 2E R O 2 R B AU T RERE. HEXE
H. LREMAERETSEASE —SE8%R . Bfed B b T2 4Em I R, . R4S ET R
GERL AR Z2HE ST BL AT B T — MU L L MR 5224 Pk . HUBN L L2 M . 6 T4 5 n 2B P 8 R e b, % T
FEIRATARC . A PEORIBRFH A  BRAGER T . BUMRURIN T2 X0 3 hn TR BE fK % 1) B8 3 AT 0

RgH: HURINTT L RN RYEE REm;

DOI: 10.19475/j.cnki.issn1674-957x.2019.13.054

T4 TRPHLITE

LR AR Tk

43RS THI6L

AELRATFRIE:  2019-07-31 (HIRSF&ELRAIFFITE], AESCHRIG R 2w )

FF5 53, — R R RE B (RS IRER) 2019
—7Fel s A T P S ABE T ¥k

HE
TEB BRI AR bR

WE: AE=ZER T Siemens NXB S22 i i DR BUR W A A . @EUd B HEMGO. Gl. G2l &L S
DI RN 4y &9F. Sk, SURFEM T RE M. SOOI Xt — R 7 5 ih T B a7 i B 72 00 W5 5 B T
38 3 i 2 AR A T S i, DL R R e — 2 RIS A

Rghial: s gl HAL

Haelh: AR EAR BB LI H 3TN A0 5 E Shi S BRI
4 TERHEHL TR 2R 22T

T AU Dl

43365 THI126-4;G712

FESRATENTIL: 2019-09-30 CRIRIEATERATFIN, FRATIREL HH )
Frg 54, WK AEZIRIK BREH B (A ED 2020
BRRA SRR AR v

ROk

TEAWOF AR BT AR 47 525000

e BRI ko B &

TS PROAA AR S B IR T 2, KR 7 6] (B FE T R 2 b0 S O B T R A AR5 7 S 1) 1 FR A BERE 1) T 8 R A
AT F AT B M AR N b2 S AP PR A 3R T TR O L B 2 b e W 3 T AT b o~ A B T J ) R B AT
T R TP IR AR R ST B G A AR I 1 FAE R BT T AT IR TR A

Keflin) . SR WIN: el [ R R ik
AELG N H A 2020-12-24 (WU FE B LR AT, ARERSCH L )

T 2(391-392)

Fp5 55, 2T NX PR AN RN T R R AR R Ty o (BURAIEROR 534 ) 2021



FETNXHAF I i A IR AR I TR w6075

HE F"EN BR=E
ERRWE AR
WE: LA MBS )6 Al ) R 0 T ARFR AR Siemens NXC M T B ok & TARFF 46 R T i 40 B S 8
BN T A R, DL e AE A B e ) — S
RE#iA: NXEHE; MBI G
DOIL:  10.16107/j.cnki mmte.2021.0070
T DR TRBETHLE R
L &R¥ERERTEASEEA
AARE: TGE59
FELATFRE:  2021-03-26 (KIFITP-EEELATTOIE ., FRHICRRE 220 )

J¥*5 56. T FEXY TECH-V11D FLflin THOHUR Fui e Btk s S N RPL S D
) 2021

T SIS TECH-V11DF AN T A O LR L e R 3 I 52

RFH  BE
TRBZBR AR B
P B SEHEAURR ) R B AR 0 22 JR N TR R R R IZ o T Al e R4 D T AN T e O LR Y T B AR 4 K R
SN TR SCREPELAAT 4 T 2T SEXYTECH-V LD F RN o0 e R Bt B . BOvH GRS IR . il )
[BEEE J5 TR T B8R e R e it 20 YU ) 9256 10 E il e 8- S B A 7= 2R

Rghin): FRPJC B RN TG EAHYER; R

FEVER): 2019458 b b H WA A PRI B -3 — ARUE BEORGIFT T H  « VREARTE B HRBE R £ fli B dasin T80 v N2
BroE» T H 8 SR ESR5:20191TA02007) 5

DOI: 10.19475/j.cnki.issn1674-957x.2021.09.035

T4 DRI TRARRH T

Tl @RMFREIRITZL

45 : TGT5

FELRATFFRIA:  2021-05-10 CRIRISF-EIERATFRT ], ASAREESCHRIK A F 0T )

Fp5 57, BLEFAFEEEIN TR AR AR m kg B (SR BEERT L) 2022
P2 W

AT RSN T R B S E & R IR R

RERUHASE ["FEE 525000

il BT Ao Tk b R AR, ARG A4 L b Ak R 69 4R A ﬁfritlﬁ’*‘liﬁﬁ’&-ﬂ-ﬁ-i#ﬁfi&fl*ﬁfm’fi&—hﬁTi‘k{‘&:

BRI TRORAE A &5 T A0SR IR, S5 45564k A A0 LU AT B K 69 14 Lﬁ.?miﬂx.#m;iiﬁ‘l’ It AN 4B L35

AR Wb, KT, KX RRIR, Auti':ﬂullt,f\tﬁ.ﬁ’ULfIx%é&;’m_r_&iv‘ﬁﬁ‘ﬁ RN T Y LR TREG 2204, 4
LR EL IS NPT P TERYY
KB BLRM M, YhEA&

F” 5 58. KT Vericut 1A TECH-V11D FA N T A0 ALK BEBLAN 1 Bt 7L
T (HRHIERAR 53 %) 2021



HeF VericutdX 44 11 € XS TECH-V 11 DTN T 5O BRI L AR #E AL F N 45 B wF
7

RFHA
TEB R AR R

T WERAYUR SRR A A Siemens NX 12080 4F REFTHLAR IR AL JF S\ Vericutil ff i IN AP ETIZ B3R R . fESEH
HUARE SRR BEFTHUAEL U7 B0 TR S BRI T3 6E T HMEFUTLAAS R i it

B RN TG HEREULAR:  Vericutdk B LTI I

FEEBERY: 202045 58 4% TRHE TR SE T H 3T Vericut B 9 SEIS TECH-V 11D TR N T A0 i LU0 LA gt BFn {7 3L e w5
(2020579); 202047 £ BV E A 22 B BHDE I H <718 45 BR 4535 AR 22 B T 40 T e O i B SeLHTLACHS A0 T4 BLA0BF
F57((2020)1315-30);

DOI: 10.16107/j.cnki.mmte 2021.0103

B LREFHEIE,; TRAHEELE SR

B R R R L2 AR B LR B s kR R
¥T: TG659;TP391.9

FELRATFATA:  2021-03-30 (SR F & FELRATT I A, AR SCHRAY 42 Fe T A] )

75 59. M BT F m S AT N KBRS BT (B AL 2022
PRE B BE A R B A B LA R B AR A

RFHA
ERPMEARERNBERR

WE: A SRR B AN TRDIHRI R TR i) B AR T, R R PR BIAE 3 A Y 70 3 B A B 7 i TR T I TR
WELF . KPCTIR. KUTHIREE. W BELS i) 71 R P OIS BF R A S M BE . FEDT NI Tl 72 R i pRAE 25 2]
FRAGEIINCHGEE . 55 W WA S BRG], 2500 R si SR L L. MLkR I, mLs
B T IIESEHEAT 7407, D g SR H] 5 H A S R R IR AR M R, IR IS AL PR R R
PRAE TN BE AN 2 T HLRE AL

REhiE: RSN ShASSEHL B WRERA: I

T4 AfOlRHE TRAHIH

Tl @R¥EERTZ

A TG54

ELRATFFRTH:  2022-10-08 20:12 (KIRI PG FELRATFRI ], ASARESCHRIY AT )

Fr5 60. 3D FTENEARENUR B G LET R IR AT L 0] (RIIRR) 2019



3DAT EREARFEA IR B4 447 o B ML FTRIF 52

RFH
REREARZERR
WE: BT R L %l S T B S S R AR B A S e SRR PR LA A A o B 3DFT BB AR
T B X8 8 0 2k A T RAR BRI A AFAN B B I SE ST T DR 8L i 0 TE 6 5 T DA T B 227 B A F
RKEhin: SDITH: YURBLES fTEVHOR; 4

FEEERY: 20174 A T CHURMR R S0 B 5 T 3DIT EVER VU B A A R AR R R OEREF20171445) BESE
JRR

i TRARUE BRI

T GJR RSIR T L AR B SR AT B BB AR

S%5: TP391.73;TG659

FELATTIM:  2019-09-30 IR G FELRAIFIN ], ARIESCHRY 222 i)

FP5 61. 3D fTENMPRH MR KRR BT (RHEBOR A1) 2020
3DFT EPEAAEH I ia) R A HEBR

RFMH
EBRRIEAR R
R EBLRA T 3DFT VA PETEST B AR eh RS I VA A L AR IR R T P R R DT v o B RR A IS ST EPIREE . 4T

EPi R G IT E S BNl BE R FURLLT AT EDBDRH #0 BE 32 5 9T ED A HHAEST B LA 5 v A e s a0 AR ) PRAIE SR
H AR N 1 2> 3DFT B TSI, 3o o DR B A R T BT R B A R R £ o

Re@iAl: 3DITHL WREEL ITESH: kR

FESFERY:  20174E 64T S RHE PRSI0 B «3E T 3DIT BEL AR MU R A R AR Ry (BERHE[20171445) BF
FEHIR

T4 ERR S TR TR B AR

T YL T AR B SN

43268 TP391.73;TQ320.66

FERATFR:  2020-03-18 (SR ETELRL TS ], AL SR %2 42008 ] )



