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Application of digital twin model for the whole life cycle of production line
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Abstract: Aiming at the problems of high management cost and low production efficiency in traditional production methods, in order to
realize intelligent production, the application framework of production line lifecycle management based on digital twinning technology is
designed. First, based on the multiple data of physical production line, the digital twinning model of production line is built through
modeling technology, including the planning stage, commissioning stage and operation stage of production line, provide simulation
preview analysis, connection debugging, production status monitoring, data visualization and other services for the physical entity
production line. The twin model was used to guide and improve the planning and operation of the actual production line. The balance
rate of the production line increased by 6. 84% and the annual output increased by 792 pieces. The results showed that the method was
effective.
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Fig. 1 Digital twin model application system architecture

for the full life cycle of production line

BV AR I SRR TR BEM 2 YR B
IO B 7 PR B T AR T of B e E ST A R T
L HAEA TR AR B A, AR ) X A = P g
A il 3 BRI T AR SR T, AR 1R X AR 7 2 4%l
& IR LT BE AT CIRAS LSRR AT LR, £
TEZE A AR AT A LS B 8 ) BEASR 7 IS 1 B o Y
FEIBLN

TNV 2 Fir 7 Ay ) A ) 2 TC 4 R AL G rh g L

fa] B AI AT L) i SolidWorks = 2 SR AR #1444 2, I8 L
faf BT S A VC (visual components ) B4 X AR Y o ) 4532
BT HEA TR IR | Tz LA R LA T 4 3 S Ak [
FERIAT R o TG X 4 32 2l 5775 38 Ious 1y 1) 428 o i , O
BIEAHN A S EIR SF 5 Sz A, IRl 4532 2 1y
Rz 2 ¢ 2R L ORIz Bl 29 3R, DRAIE B S5 R T R
A H AR,



TET ) A 77 2 4 A i o 303 ) 2 A TR 7 117 -

B2 RET R SE AR B R 2R A R

Fig.2 Digital twin model of shell
assembly line of thin walled parts
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Fig.3  Process flow of thin-walled shell assembly line
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Table 3 Connection between PLC variables and

robot communication signals
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Fig.4 Collision detection in industrial robot simulation
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Fig.5 Robot operation in physical environment
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Fig. 6 Digital twin model of data driven production line
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Table 5 Comparison of annual output and balance rate
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