45 56 245 3 0 [T O |/ RS RS | A NI N = 14 Vol. 56 No. 3
2024 46 A Journal of Nanjing University of Aeronautics &. Astronautics Jun. 2024

DOI:10. 16356/j. 1005-2615. 2024. 03. 001

ETHFTEHNHOEEREUEARAARERE
LR, HER, AR, FEE

(1. AR 2 R K R R SR 2 B, B 5T 2111065 2. 3h Ik T 2# Be HLAK TR 27 Be 4 400 2 B, $h 3% 2240075
3. RO i AL B BR A ), $hIR 224005)

WE: AR AL EZFRCERBEBEREGRSES, RFFANZ AR ZRXE, HF T ARRLA RAH B
B EHFRER, CRAMERERGO TR T EZ— AN BTHRFFARRE A THF T Ao 4 2 aF
RAK, AERHRFEAERALM ANDRER EMER ERARSAA BAREIN T BN BHFTELY
FRIAK, 2 TEF > PAENEEZRNMA, A A THFEA DA AMOALEER  Z6F A AL EZHRS
HARARGFRNAR TR, > HAFEEARREAL BT B AL HE,

KB AL HF T AR £ AR R

FESES:TGL56 XERAR SRS A X EHS:1005-2615(2024)03-0375-12

Research Progress of Intelligent Technology of Heat Treatment
Based on Digital Twin

SHEN Yifu', HU Zhangquan®, ZHOU Yimin®’, LI Faliang’
(1. College of Materials Science and Technology, Nanjing University of Aeronautics & Astronautics, Nanjing 211106,
China; 2. School of Mechanical Engineering UGS College, Yancheng Institute of Technology, Yancheng 224007, China;
3. Yancheng Huitu Technology Co. Ltd. , Yancheng 224005, China)

Abstract: To reduce the state of data silos in heat treatment intelligence technology, the application of digital
twin 1s widely concerned. Digital twin, as a advanced intelligence technology in the field of intelligent
manufacturing, is also one of the important ways to solve data silos. This paper presents the current status of
research on digital twin and heat treatment based on digital twin. The current research status of digital twin is
introduced on the basis of the workshop digital twin framework from four aspects: Physical workshop, virtual
workshop, workshop service system, and twin data. In addition, the main problems in each part are analyzed.
The application and progress of the digital twin technology in heat treatment are analyzed for digital twin-
based the heat treatment technology in combination with the intelligent research progress of the traditional
heat treatment technology and special heat treatment.
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Fig.1 Framework of digital twin workshop
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Fig.2 Physical versus virtual workshops
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production service system and the physical workshop
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Fig.7 Operational mechanisms of the digital twin workshop
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Fig.10 Intelligent control system for nitriding process
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Fig.12 Digital twin model for intelligent laser welding monitoring systems
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