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Abstract: High-throughput computing, high-throughput experiment and database technology are the three key technologies
of Material Genetic Engineering, which aim to accelerate the design and development of new materials efficiently.
Motivated by a new generation of intelligent manufacturing in China, digital twin technology has become a key technology
for data-driven Integrated Computational Materials Engineering (ICME). For precision casting technology, a method and
system integrating casting performance testing of metal materials and high-throughput preparation of standard samples were
established, including casting system optimization design, casting performance testing system and high-throughput
preparation array system of standard samples. By integrating 3D printing technology, the digital twin of system design and
preparation was realized. The results show that the wax mold prepared by the high-throughput sample preparation array
combination system has high precision, flexible and convenient combination of functional modules and units, which can
save the traditional mold tools, reduce the cost, reduce the processing amount and raw material consumption of mechanical
properties samples, and shorten the preparation time. The integrated system can also be used for the samples preparation
process of sand casting, metal mold casting and precision casting.

Key words: digital twin; high-throughput manufacturing; casting; 3D printing; integrated computational materials

science
3 - o
b N Y N N N
12021-12-17
(JCKY000B003); (6140922010302)

(1995—), : 18592019084 , Email : yingzhang1205@163.com
(1982—), : 02988460294 , Email : wywang@nwpu.edu.cn

(1966—), 102988491074 , Email : ljsh@nwpu.edu.cn

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Vol.43 No.02

<78 . FOUNDRY TECHNOLOGY Feb. 2022
/ [16-17]
(ICME Integrated Computational s NaZn;
Materials Engineering )", LaFeSi ,
, “ ” , LaFeSi
« ’” « 2 [18-19]
“ 4 O” , “ 3 0’7 , ,
, ICME , / (
) o2
[6-8]
ICME N
[22-23]
24]
ICME o )
b1 ICME s . N
[25-31]
A} Y Y ]
[11-12]
o 9 N
[13]
o
[14-15]

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



¢ $02/2022 o .79 .

2 o N
( Ay N N ) ’ ’
( N N N ) N N
o ’
’ ’ ’
o Ay o
1 ’
’ N Ay N
1
o ’ N Ay N
’
s o ’ 1’ ’
’ N ) N
o ’ N ’
’ ’ ’
Ay Ay o ’ ’
, K« ) :
’ 1 N ’ ’

® & : : o 1 @

- ;@- ;@3- )
@- G- o 2, ;
©-

1 b

o 2(a)
Fig.1 Schematic high-throughput 3D model for fluidity spiral , 8 .

sample and standard mechanical samples 8 b
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Fig.2 Schematic high-throughput 3D model for fluidity spiral sample and standard mechanical sample system showing round tensile
test specimens, plate tensile test specimens, tension-tension fatigue specimens, bending fatigue specimens and fluidity spiral test system
can be designed and arranged together
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Fig.3 Digital Twin manufacturing process of high-throughput fluidity spiral sample and standard mechanical samples: from digital
system design, through 3D wax pattern printing, ceramic mold shell making, induction melting to finally cast the samples
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Fig.4 The high-throughput casting model with X-ray detection the casting products X-ray detection and corresponding standard
samples after machining works
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