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Abstract: In order to better keep the goal of talent training in colleges and universities consistent with social needs, to cultivate
the country’ s urgent need for digital intelligent manufacturing professionals, this article combines the talent needs of vehicle
engineering professionals for digital manufacturing of complete vehicles, build a set of digital manufacturing software and hardware
experimental teaching platform, and further analyze and explore the integration function of experimental teaching and scientific
research of the platform. The platform is mainly composed of robot system and assembly process simulation software system, through
the software system, the assembly process is simulated in multi-dimensional, multi-domain, multi-view of the physical world,
combined with robot assembly path planning, multi-machine collaboration and process trajectory simulation, synthesize information
from the physical world into the digital world, a digital twin teaching system combining virtual and real is constructed. The
construction of digital experimental teaching platform for assembly process, has great value for talent training under the background of
industrial upgrading of complex industrial products such as complete vehicles, it also provides reference for the innovation of teaching
methods in the talent training of national digital intelligent manufacturing industry.

Key words: digital manufacturing; digital twin; combination of virtuality and reality; teaching platform

AR, NTHEGE. niti . BB RMSEEOR ST EERM” | RE R P E S 20257 4F,
POk R, Mesh F8 TV EAER I m i e bl OGS s R T e
s Rk, AR REEAY Tl 407 REE PRl TR mESR AT, L5

WisHER: 2021-12-28; f&EIHHES: 2022-04-23

EEWH: WAL S KRB REE EB T F3E2(MSV202010); 2021 SF EHR I KF—A L LERXRAA AL
(10-21-304-006) ; 2020 F L% & &2 &R B (10273040202-2020-0129) ,

BB 244 (1983-), 4, W4, Sl#at, T ERFHRFHI LR SR ETTOAR.

*EIEEE: BHRE(1985-), *, ML, ZRIF, TEZAFNREXHFTENEBHKF S A T/, E-mail
dzx0621@163.com


https://doi.org/10.12179/1672-4550.20220001
mailto:dzx0621@163.com

LERE

XERAe, A T ET ARG SR S IR SRR - 141 -

T AL ANCA BN Z N o (HIE X L A
AR ZAL G Z A RE M, EE T BRSO
BOH. A NOER L TR SR TR
THBIE . 3C BT HULBATL A, AR H s
T GRS e AR A AL Rl 5w o BT AR
] ol ) B R R A i i e 2R T A 7 SR
AWK B A HAR A O, AR Al
MBCF AR BORHEST T 0%, B A —1
A IS BORRFR AT LATE AR 2 U0
— e BPEHECET MR RGN EY. BT
Feahi . TR L BT TR
M Z, TEE MR fem . DFFE AR R
B LR e i A, ORI e R A A 1
MG A RS AP B RS R, R TR
Ll A HE AU i S A TP AE B s BRI L 2K
AT A EAMEA R AF IR, ok SR A 2 7R
TR EZ SRR TR RERE XL AA . £
XX — A, AR SCEE G b H ( SE PRR SR AR
RECEZRAE, S T — BB X R 42 e T 2 By
el S A B 5P 6o %G EE AR
RYGMBEIE RGN, oo b Al DL Bt
E e R RN TN N AR S a2 I ()]
HAE R B WU ER 3l 1 B FF 5 Bk (s 5oy
A B IE B PRSP i R — A kR S
LRV ARG, AL R R e ) B
R BER S B AR5, 0 EZE TR GE i
Tl R T AA B4

1 BFUFIETERGRGEE

TER I B, HLEs NBOAR 2 S0 ™
e & LA = ) K A Sl P 7.5 % NS A DO K| R YN
B T2 H ], W RV R
MATLAB. ROS. Tecnomatix [} PDPS (process
design & process simulation) £ InteRobot &5, FH:H1
PDPS RGeS 1R Al iz i r &= 40
Z—, AN CBE R fet
SERE LS PRI R, TR SEPRT A A 77 i
RURELE MESAPR S T A0AL . O AL, e A4 it
Frh e RIP A b iR, B AT m A
(ST

P 1 F AR A Tecnomatix Tl RGEHAF, 7
DISEHE T 22880 . ALas Nisshfi 5. AP T4

ZAINREREL, BERSIHE R FRA RIS B R A
B RIINHETE K . Tecnomatix Nk £ FhE 0L T
H, apxt A= T 228007 A shiittk, BRidz
kN3 H5 5 PLC, Mlds NS5O (i 25 B B
(K07 205 AR A ™ . AR SCKAE PDPS 04 &
GEE IR I R 8 i v R T B R
RS

I 28 G2 (255 BC T 20 e B ) L — A A i b ]
PALE2E A AR TSR HLE B0 22 G5 v X LA 1 1A 7 1
PIEERE, BB N T 2 i i, nTRAR
K4 5 G R, ) sE AT UL Rt % B ) At it
PeIa) A, A KR A TRRAR S . o TR IESE
flad B EA T, FTRGES T EYLUR RIS
AT AR R,

B R G B HLES 5 R B R g AR A
TESC B R rh 2 A Rl ML A BE . R
TA B T2 R 5 A5 Sy i, i 2 2 1Rl 29 s AL
iR . HE—20, A mE A LA Nz sh AR
AT, 1 g R R ZHL RS A LS8 n] ik
MIETFWE. £t Z PR TAES =, A rT L
A 3 DI 5 A O s B B )RR v T
W52, JF 38 SR g R S B 2 LR A I
PRI T AR S h. EiREeE N LTSSy
WS ST R A, W B A 2T
GRS, R R R T SRR T Stk e
EC

FERCTF A A 7 i s b R b A B R 3
SO, T DL AE SR A TREF ST S o, 7E#
G, AR IR R R S AT T
Y, KM AR AT SETER AT, A N T AER
(I ETIE R A5 . TR RGP AR AL T K& Ak
WARINH, o RMER A B AT R T
e, AT LRAIEAT IR LR 25 ) 4 B 0 AL A8 T Bl /R A5
o WA TR LB AN T AR ZS (0] . 35
Koad i, IR X B UE A B R4 T AT Ak 3R AR B I
Yok B 7 () RSO, ek /B S R ) B ML
R, MABL TR M, ffer= it i A 2
P TENATHEAERAR, BEEAETROR, b
FIREE , AR T RN B 2 A Fa e

2 HFUHEERN. REEHaREE

BEEVEIT TR RS, TR LA A 5 0
o, IR LA R MU T B S A b, i



S 142 -

LR S HA

H21 %

FERUIR S B T . 22 T R R 1 75 37 1Y
AR s SR 2 AL EER

BT A R 5 AR A 1
R, HAPAS ISR UR-5 L g8 A AU B
ARG, (ENEBEANEEG AT, HTRIE
FEAT B A S B R A | AR R A AR
ETRCE TR, BAUE AR RGN R T
&, HTHEMA UR-5 HLES A, MHIERIHLEEA
AIET T RSN T %4217, UR-5S HLEF AR
Uit 4 2B A —~ GOCATOR FAFEANL LA S ECT A4 ) 45,
=H . GOM-Scanl Tk AH#LS GOCATOR i
IXINRERL, FEREAREDL T UR-5 MLAF A K i
AL 3 GOM-Scanl TOLAH#ML, f8# GOCATOR
LAY — 2T BE . GOM-Scanl & — 06 =4
RO AAL, El B e AR ar, P
PERAF R SERE R, LA TORS B 19 = 4 4%
{7 B e Ak M A5 3 = AR RBCHE , RT AT 3D FTED .
T ) TR Bl O R T R A A TR XK
JEERE B A, W LITE UR-S MLk A K G5
GOCATOR i1 Z [a] % %& —~ HPS-FTO060E /J
R TR T A 2 ek, Bk )
T RAEHLEF AN Z IR . HPS-FTO60E 14 /845 r LA
SCEHN & XYZ =ANTr R Iz 2 o, ik
BT HI RS 454, 24 bit 5538 ADC KFE, &

fEMe L 28, SRS 8oy, wI
AT TokLEs A BMENLER A . BEIFHLER A, A
A XS A S . & A e HPS-
FTO60E JJ1&/84%, bRt T CERINLE

UR-5 HLEEA HPS-FTO60E 114 Bt 4 2 v

L
=L

=4

GOCATOR ##4%
(GOM-Scanl TOlLAHHL)

B B ehlEts i, SRR G 2

3 ST ENEWAEFMBRSE

T BB BB F R G AE 07 BT L
B IUAH i S A S Ll . TR L
Plas N TR Lk . A TREL AL, &
REMIE LA, Wk 2 B,

AR BOT R

BBl i
LB
AT

By b lyife

P RERRTH AN O A

HEE T2 5

MBS
A LA

el

TR

Lk
TR

K2

1) =4l A= R B AT LU X HLA s
T A LAl A A T R IR 5

2) TIN5 A Al LB 4240 T AR 2l
FIBLEF N TR Ll A AR T R AT 5

3) 7= RESR T AP A OF EAEH AT LU XL
BT AL AN TR L A TR LY

AR R G REREHNT Ml 027 IR ) ST

FHETTRHAFITT ;

4) AL T 20 BARH T DI X R T AR
A=A ETF A BT ST, A28 T LA i 14 2
Fr eI ;

5) NP TR (i A el DLEE X ML 3T &
b TR L R RE A e M A R IR



LERE

XERAe, A T ET ARG SR S IR SRR - 143 -

2T ;

6) N i T AR EAH AT DAE X AL T 4%
LV RN T AR L i 25 A TR R A9

T A 050 A i s 2R 2 2R e A BHF L T LA
WA T BET 2, Miss Nisshs# ., B
PHLEs NPT & . AHLIGRL gl 45, —4k/k
PRI AR H AT LA TR T 25 1) ARl
WF5E; T AR5 B o] DL AT A58 T 2005 )
AIRMEIETE s PR AR TR O f O ELRLE n L
PEAT L ZHLER AR R KR EI5E; H ol
b T 2005 B Hn] LA A T HLRS N2 3% 7 1a] i R
SWESE; N TR B AT LA T AL Rl
[l REIFIE

4 AIZIEREAERT G E

A B AT AR A v R AL 4
ORI DT 1y v, T L AT A2 A — S R A BT T
[ PRI . FERIAN R A = 2R d5E v, HLas A
N 5 B A AT E YRR A, 25k B RIE
Jrm AR 5 AN IR

1) B e

E T b 4B, 3 e P AR Tl % T
AP T , FFRERC | e BC R T
Tolb A=y AR R 2 Y R AN E T T PR A
T, Plas AR BE IR BRI . SE e AT
55 T RSk TAEIF IR A LR o

2) BRI | R T8

%, AR N— DA DR T 2R, i
PR AR Y S AR AT 55, 4R KRR TR VR R
SRAFFE Y A

3) Hlgs Nz sl a i |

Plas NAER RERl G fe b, ey FEAEH],
Toie A BRI, AHRALAR AR SE I, X T
AR BL AR A% L AR s sheaJi i . IR,
AT AR s S AT AL A AT S s s r R T Pl g
NS RTS8 A

4) ZHLAR N REFM AL

BEXPRRY [t =i, Hlas Aok A 58
WA AESS, BElE, BnLEy AR, B HL
ARG HTZHRARLERIMA, Plas AT
J I 25 B A 0 3L 2% Al 4 G 00 AR s A8 M 3 ] AL
Xt T 58 AT 55 Uil o3 BE , PRUE PSS A 045
RSSO, SER RIAHZE AR, 2L

NFEF TR FEM TN A

5) AWLILREE REHlE B A

T2 TZERRMRG, X TFHLE AAGE
M7 SE RS, TN SR ARG L A 58
B, I ML R A A A 4 ) RE B R 5 .

AV NTERS A2 6 2l 38 AR
W9 4= 7€ “1EEE/ASME Transaction on Mechatron-

ics”  “Journal of Manufacturing Systems”  “Journal

of Intelligent Manufacturing”  “IT3 LA R 1 R
g7 FENIMNA TR RILAE N BRI T2
FA T T ) KIS S 10 A3k, AR 92 EAL T A2
Ui pip 2 e AR SO o 8 IR A= ) i Al B Ak
1 SR R AR 2 T, BT R N T
ARG, SR BIEERR THEAA,
— AR . PR R R TSR R,
Ay S5 3 H AR 1 5 e A Ei 2 SR

5 ETSRFamBFEIBRSIH

5 B B80T A 1 3 ARRE A S e P R
AR5 B AR GEANBE A 5 24 T X 38 42 ]
AR IFEBE I A HLas AN U KL R 405 B
Bl N SR 7R 2050 UE 55 58 B B B AR B T 2%
BHy . MG N UR-5 HLas N4, o
P B NSOV B R G, A1 B A 1T
B RPATHLRG , R 56 UE 7 7 B AR A v 52 B A i
R BRI SRR R I ARE AT R . R AE
Plas AR SR Ak . BOLHRIL . Ji1E
A BT, RIS 2 BAE I RERL & A /Y
Y e

H TR A il i S 0 6 1 AR
AT LSRR PLAS ARG, B H AT Se 461
SR EERARGIE, s iR
MarA e, AT e b as g 9 A—41
e, ALmACA 6 EEN “Hlas R
PEHAR I L TIWE” AU N 5 T 2%
AR B AR BC AR Tk AL A2
SPGB 3 A7 IR EAE S A PR A
FEC o R A LRI BOA T SR AN AT,
FER A 2] TSP AR HAR RN, X
AR B9 B8 A M Bk A DBk A, b AR R
U AU TR R Z 2 . RIRTE B ILAK
PR T Z AR AL S B SR N
A A A g S R 58 R A B A S



- 144 - PR SSEI N

H21 %

AN ME . a7 “RBCE R TAk ML A 7s
FGPB IR SEE R NS ORI g S 4
AR A AR I AL AR AR R G b T 5
TRHIEFE SN

T 5 4000 R i 7E 52 46 v A AR 7 o A
BRI NA o WA 3 /AL
/N 3 NI AR ) — R AR R A s SRS A
PPT JL AR 7 L R LM /NG 2 A T i PR 5
e, WA — X aHTiX 3 FhE TR
Tl VIAPIE B A . 3T oRE /N AR
3 Ao G i S AR /N A ) A R R B vk A R AL
DB SRJE FRKE 3 AN/ N [A] 1 65 A2 R0 K] B3 v
JFAERLAS ANAE A R Ge rh 35k FIE R 5 i i o Al
1 RGeS IEFNE R AT B0 L, Bk SRS
REHESERNG M. WA, WFHFEN
YL H—1y PPT XL irdi sty , AN B Ay i 5t —
AT E SRS A S A5 R — B R

S A LI B B BN, TR
1A H 4R Tecnomatix FRF 2 G2 i {8 FH 7 v Al it
R AR o B, B R AR A H R A S
bR 5, T g Ak lE s 6 rY oK
BE, i AFE SR T R AR R

6 ZERIE

AR Bl Al ) i T SR AR AR A R A
M, ARSCHER T — RO R 1 S
6, RN T LR H T B AT R G
PERGERIE R, R T 202 F G XLl i
RIS 1) 1 S H5, 2t — 20 BaR T R] SCEE Y T e
BHIETT ] o SR F- 65 ANE AT LT TREE
FARSERBCAAES, ] DT BT A B
8 BCAERI AR T 2wt Hlas Nz sheefs
H ZHLG AR RIEOAR | AP R RE il ik
PR SF SR A W I . 8l B — R S5

FHEE, BECESPHMAILE S, A
WARE | OHFER IR RS | SKEE A,
Sy FoA AT R MR T A T 5%,

2 % ik

(1] #¥E. PR Sk S b E A E PR il
4.0/ [I]. #HE#, 2017(7): 57-65.

(2] #hSrT, WFHE, TIRME. TOHLAS A REfL N FH a3t
P R ). #k3h . WK 592 W, 2021, 41(2):
211-218.

[3] HU L, MIAO Y, WU G, et al. iRobot-factory: an

intelligent  robot

Tolv

factory based on cognitive
manufacturing and edge computing[J]. Future
Generation Computer Systems, 2019, 90: 569—577.

[4] WARMEFIORD K, R SODERBERG, Schleich B,
et al. Digital twin for variation management: a general
framework and identification of industrial challenges
related to the implementation[J]. Applied Sciences,
2020, 10(10): 3342-3357.

[5] XUW,CUIJ,LIL, etal Digital twin-based industrial
cloud robotics: Framework, control approach and
implementation[J]. Journal of Manufacturing Systems,
2020(58): 196—209.

[6] arigae, XUIAHT, XI4R T, 45, A7l it 214 Ae & i
KR AR RARMR I hE TR, 2017, 193):
39-44.

(7] EELAL. MAEGER 7 R 3 B S e —E 9 7Y
IR RS Hoe (0], g B AR SHLER, 2017(10):
8-9.

(8] w47, B SCBRAC P IR ILL: Tl 4.0 Kl ——201674 1]
FIkisIs [T]. dild& R AR SHUR, 2016(9): 17-18.

(9] RgRS. B AEHIE 5Pl as AN CHF AR S &
L] AL ABARSE I, 2017(3): 18-19.

[10] E5= . T mHLEF AT 55 00—l od BRI Rl 5 2R 5E
W7 [D]. Jbat: spERk B R, 2020.

C11] I . IR T A B g ARS8 — 2R 5 U
Tk (D). Kb BRI R, 2019.

[12] & M. B AE IR 4 BOR /U S2 I 6 IF & 5 0L
JHLI]. S28eH AR 575, 2018, 35(7): 137-139.

mE KR



https://doi.org/10.1016/j.future.2018.08.006
https://doi.org/10.1016/j.future.2018.08.006
https://doi.org/10.3969/j.issn.1005-2402.2017.10.004
https://doi.org/10.3969/j.issn.1005-2402.2016.09.006
https://doi.org/10.3969/j.issn.1004-6437.2017.03.007

	1 数字化制造仿真软件系统搭建
	2 数字化制造检测、装配硬件台架搭建
	3 实验平台对专业内涵和科研的支撑
	4 可支撑的潜在科研方向
	5 基于实验平台的教学实践与分析
	6 结束语
	参考文献

