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Abstract

As an important part of the new generation of information technology, digital twin technology has
shown its great potential and wide application in many fields. Especially in the machinery industry,
digital twin technology realizes real-time monitoring, simulation and optimization of physical
equipment and processing flow, through the combination of virtual and reality, thereby improving
production efficiency, reducing maintenance costs, and promoting the development of intelligent
manufacturing. This paper summarizes the digital twin technology in the mechanical industry, and
discusses the application status and future development trend of the technology in the mechanical
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industry. Through the systematic analysis of the development of digital twin technology in the ma-
chinery industry, this study provides valuable insights and a basis for decision-making for inter-
ested parties in the machinery industry.
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Figure 1. The development level of digital twin technology
1. BFFEERRERER

B, MWEARBEEIAERE, Sy 2R E BRI DU AN, BTN S0 I s
PRI 0T Sy SR BEAT RN, R W B SRS AR A I R 1 R AU R ST R R (HBEE IR . K3
Pa 5515 BACBORZ W i, By AR 2B RElL . RElL . SERHEaEass, S IS ae s sei A
BIEAT WRKRE, FAGHERIIAR BRI AMCIRZS o 14 1 AR 3 H 5 0 A 45 i B AR AR BOR R
JEIR) 5 NEEG, GO, BT E R,

X o
N2 t d»@t
(a) WtHIA (b) Ar=hilids (c) BAAEL W

Figure 2. The industry application prospect of digital twin technology
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Figure 3. The product lifecycle management based on digital twin technology

Bl 3. ETHFFERARN~ oL EREE

4) fErmh et a A EE T, W e SRR S, SCIE R, g, MK, BT
HEPLE N I Ve g ax b RV B, SEELRRIR IR ORI, Al 35 B IR s AT Bl K S B S
B, A ABOL AL fhVERE, $ETH i BTEs E U (B WSOR FH R A B VA 15 R A (B A A 7
7€ RIS 56 AR BIRIEIAE A, JyHUBAT ML AT Rl A R o ok £ kAU, 75117 SIEMENS &
BT 2R AR SRR i B RE AR, A B SR R REEAT FE R AT, 87 it A i A P AT AL
AL, (7 f ey AR B e i i, RGBT BRI SAP N, By AR R R EN
R EIER, a5 G KB LS SRR B, ™ i 4 A= i F IR AT IR 424, e it
MR35, a2 YUk AIH[20]. ERMETE L, SZHFB(2023) % IR B R IA Y . BT RS TE=AT
FRPERURE, RUOR ST AR RE T BT, BEAT A AR R S M A AR R P, R BE AL RETEAN

DOI: 10.12677/met.2024.135044 381 BB TR SR


https://doi.org/10.12677/met.2024.135044

KT

VIR, SCBRRE& R 7 i IR A A o B B B A T B [24] . WEI 25(2021) 5 B WLPR B 728 A A A 1) 1 e o
IERTTVEAT TAFST, AT AR LR 4 A i o B A DR FF —3K[25] . £55(2021)F2 tH 1A 7™ i 4
Az i JE ) A (A O B AR AR AE SR, DU R ) O HARESL 1 SR B L) is AT KRB - 21 5 o0 i
(BDLA)EEAY[26],

G, NARKERG, —J7H, W 5G MAHIH M BRI — Bk, H4 KR S T+ Hifs 1% 4 i)
FERNFGENVE, %20 A AR Sk M WO 28 1) $2 (1L BRI SE PR ORAIE, (8 2R AR BRI S AR Bt — B e
FAH—T7 1, N R REHOR MRS N A B AR A B SRR AR o A AR SRR D, SR IR )
FP A BATBARHEATIRN T, PRS0 50 % o Foa i AR Ak ke 55
4. BV

ASCHEFPUAT I B2 B HOR BT, 15 M ECT 2R AR BRI N S AENUAT ML A3z H o —
F i E kA, By 2R AR ROR I E R ST AT 3 6 R IEAE GRS T . AENUAT R, SIANE 2R RS
ARJG AMUAEREIETE T AP BRI B, (Rl 2 BRI T 4P IS 8 oA . AKBES 56 @il AL
BRESR BACBORIAE — P R, B 2R R AEN AT AT 2 5 IZ PR A S AR

e HE

ITARESEHERERALRETE “ Tk 40 (FRedE)XKBEEHEARENH” (WH%S
IXJYGC2021BY0063); | 444 Ml w5 R A8 A A 51 H (51 H 4 5 2019GKQNCX029) “ % T A4 Heaf
FfR PLA B A MR I L) & L2 B FIBE BRI e G .

SE 3k
[1] JeHZE, 24, B, & TR0 Sl SR 2 AR KBS R L@ AR IRz, 2024,
43(2): 83-94.

[2] ZHME HEEF AR AS KRG AENHIF D] [ 2AA0nsC]. M e Tk, 2022,

[8] ZEWRl, W&, 259, & UiEMANETEZEE RGUE B2 SER RER[]]. WL KM (L), 2022, 56(3):
419-435.

[4] 5kMS, B3, Bk, & BFEES TRIZ £R0E RS AR SRR RI]. tHEVLE S R4,
2019, 25(6): 1361-1370.

[5] Xiang, F., Zhang, Z., Zuo, Y. and Tao, F. (2019) Digital Twin Driven Green Material Optimal-Selection towards Sus-
tainable Manufacturing. Procedia CIRP, 81, 1290-1294. https://doi.org/10.1016/j.procir.2019.04.015

[6] Z=ih, ERBL R, & BRI A MR BEIR S HOR S R[] S E AU TR, 2020, 31(7): 757-772.

[71 2, P&, ERB, Rocae, wAER, B, Ek, 25, 200, SCRW, kit PEE. £ETHF
AR IR 2R T RE — R AHEZR S R B BOR ] THEHLAE i R 4, 2019, 25(6): 1320-1336

[8] kIR %77 M Bvh-HE- RS W RS R AHT AR S [D]: [ 2 hnes0]. Bl Bk, 2022,

[91 Z=Zms, GEEW, Mt % B4Rl TolkF= & CMF it RSB E SR AD]. THENIE G R4,
2021, 27(2): 307-327.

[10] Huang, S., Wang, G. and Yan, Y. (2020) Building Blocks for Digital Twin of Reconfigurable Machine Tools from

Design Perspective. International Journal of Production Research, 60, 942-956.
https://doi.org/10.1080/00207543.2020.1847340

[11] FRI, 20k, M, 5. BT HFAN ot R TAEE BN TEQ] tHENE ShE R4, 2022,
28(1): 17-30.

[12] Ward, R., Sun, C., Dominguez-Caballero, J., Ojo, S., Ayvar-Soberanis, S., Curtis, D., et al. (2021) Machining Digital
Twin Using Real-Time Model-Based Simulations and Lookahead Function for Closed Loop Machining Control. The

International Journal of Advanced Manufacturing Technology, 117, 3615-3629.
https://doi.org/10.1007/s00170-021-07867-w

DOI: 10.12677/met.2024.135044 382 IR N ST N


https://doi.org/10.12677/met.2024.135044
https://doi.org/10.1016/j.procir.2019.04.015
https://doi.org/10.1080/00207543.2020.1847340
https://doi.org/10.1007/s00170-021-07867-w

KT

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]
[25]

[26]

RS, I, vl S R THTRENBEBLE R RGSTHLE R EMITEQD] TR RS R4
2021, 27(2): 510-520.

B, T D0 T A 17 o AR R A RS FUE R LT VA[D]: [ i ). B RERE,
2022.

RoESE, KA, SkFFIN. s BRT R TR FEERNEREREN]. RIS, 2022, 34(3): 573-583.

]
Dy, ERR, B, & B THFAARN A BT A E L] HE LA G R S, 2021, 27(5): 1256-
1268.
RS, T, W, S BT R R BRI IE 4 R AT AL SN MR TR ). THEE LR RS AR 4, 2021,
27(6): 1605-1616.
Deebak, B.D. and Al-Turjman, F. (2021) Digital-Twin Assisted: Fault Diagnosis Using Deep Transfer Learning for

Machining Tool Condition. International Journal of Intelligent Systems, 37, 10289-10316.
https://doi.org/10.1002/int.22493

Xiong, M., Wang, H., Fu, Q. and Xu, Y. (2021) Digital Twin-Driven Aero-Engine Intelligent Predictive Maintenance.
The International Journal of Advanced Manufacturing Technology, 114, 3751-3761.
https://doi.org/10.1007/s00170-021-06976-w

UL, RN UARR 2R A R BOR B 705 RO [D]: [RE A8 5], JERR: mh RSBk BT S BRI 7T
fit, 2022.

e JPE T 1 (S 00 ) AR R A A 2 15 R AR AR TR R R R LSBT L [D]: [ 22 A ] Kb Kbt
TR, 2022,

EEmAR. LA RGURE A AS W B AR A R B BOR BT [D]: [ e 3], sl RO,
2022.

Castellani, A., Schmitt, S. and Squartini, S. (2021) Real-World Anomaly Detection by Using Digital Twin Systems and
Weakly Supervised Learning. IEEE Transactions on Industrial Informatics, 17, 4733-4742.
https://doi.org/10.1109/tii.2020.3019788

PG RTINS A A B L) BT S SR B [D]: [ LA ], B B9 TR,
2023

Wei, Y., Hu, T., Zhou, T., Ye, Y. and Luo, W. (2021) Consistency Retention Method for CNC Machine Tool Digital
Twin Model. Journal of Manufacturing Systems, 58, 313-322. https://doi.org/10.1016/j.jmsy.2020.06.002

Wang, P. and Luo, M. (2021) A Digital Twin-Based Big Data Virtual and Real Fusion Learning Reference Framework
Supported by Industrial Internet Towards Smart Manufacturing. Journal of Manufacturing Systems, 58, 16-32.
https://doi.org/10.1016/j.jmsy.2020.11.012

DOI: 10.12677/met.2024.135044 383 IR N ST N


https://doi.org/10.12677/met.2024.135044
https://doi.org/10.1002/int.22493
https://doi.org/10.1007/s00170-021-06976-w
https://doi.org/10.1109/tii.2020.3019788
https://doi.org/10.1016/j.jmsy.2020.06.002
https://doi.org/10.1016/j.jmsy.2020.11.012

	机械行业数字孪生技术发展趋势分析
	摘  要
	关键词
	Analysis of the Developing Trend of Digital Twin Technology in the Machinery Industry
	Abstract
	Keywords
	1. 引言
	2. 机械行业数字孪生技术概述
	3. 机械行业数字孪生技术发展趋势与行业应用前景分析
	4. 结语
	基金项目
	参考文献

