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Current Status of Simulation Technology in Investment Casting Process
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Investment casting is a technique for manufacturing hollow, complex shaped products, such as turbine blades, by pouring
molten metal into a ceramic mold and solidifying it. Moreover, crystal structures can be controlled for directional solidification
or single crystal by controlling solidification, but various casting defects occur due to the influence of casting conditions and
gating design. Simulation is applied for the purpose of promptly and efficiently reducing these defects and prediction accuracy
of simple casting defects is greatly improved. Meanwhile, it is becoming possible to reasonably predict casting defects having
complex generation mechanisms. This paper introduces a case study of how simulation is applied in our company.
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Fig. 2 Example of improved shrinkage using simulation at the
preliminary design stage

FER L FEEERIER IS DD, - TL—FhED
T BV BRI AR Y 21) oA — D OF SRR L,

3. YIab—TarOEREH

ICC T, Bt & EEOBRLINI b FE T T 1A

DFEBIGZ WAL T 5 720 1Bl FZE 2 EO TV 5. JlT
(ZLE L T BWEEA Bl ST Wi EO B
5, LBITREEEIRIKIL TR D 2%, AR 725

v

— & U CHERRR S BRI IUSL, THHATRETH 5.
3.1 SRR
tI Iy a7 eEbeEMADT v 7 205 Y

3al—YarAEIRIRT. YIal—Ya vz
IoTEI3Iv 7 arReyy 7 ADERAOFIERT % it

1600

1500

1400

1300

1200

1100

1000

900

800

(b) RERRAEE ERIE

i Sl
ST —®
@ —®
@ —®
@ —®

0 500 1000 1500 2000 2500 3000 3500 4000 4500
g (s)

— TN EEE L BT B 514K & T O KARAL O AT & FEHIfE 0 Hik

Fig. 1 Comparison of simulation temperature and measured temperature during withdrawal of directional solidification casting
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Fig. 3 Injection molding simulation of wax to die including ceramics core
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Fig. 4 Simulation of thermal gradient of directional solidification furnace
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Fig. 5 Prediction example of equiaxed grain in single crystal casting
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Fig. 6 Macro grain prediction of castings obtained by special withdrawal
control
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Fig. 9 Prediction of stress distribution occurring in castings
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