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Table 1 Test of main thermal physical parameters of the alloy and the mold
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Fig. 1 Schematic diagram of temperature measuring points of the turbine
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Fig. 2 Schematic diagram of the vacuum induction melting furnace and
temperature measurement system




Vol.71 No.6 2022

TAHHE o
Z" T2

TR TIRERE.

2.3 BEHERiCIAEHESEHBEERE

KHFFR1E FAProCAST A3 1778 BL sk B 2 (B &
B, ATRSEFENRIEFHRENS—E, X
RHERBEMRIRS, —B=1F. BUNENS
ERBEFEXES T ESMAZIREGEIERE, 7
REIBRT R E R A M mEeMiER 2794 mm, FFBshelling
IHEGR BEREHIEE /96 mm, MELISNERF=.
TEHEESEHRATEMELIR, GaEERTRN %R
FHAETHE, ARtERENEEZBRNNESERE
791545 C, LEYNISERETERIBEL 891310 C,
BUERPGEE IR E 850 ., RIEDong" & A IR
3%, REFREMBARERIYAE2 000 W/ (m?-K) ,
B IEEELISEIVDBX 4 S5LNRE HEIERIXYN S {4
BAZFIProCAST inversel&it, REELIEEZIHIES
SR ESBIBEBAETHRMITE, REEIEES
BISHAEBENEY ., EREGEINARERARIE
BNEMAECRERE, s8R D T IEaEEGE

E3 FHHREEMEL N REE
Fig. 3 Schematic diagram of the mesh divisions of the casting and the mold
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Table 2 Measured and calculated values of the alloy solidus

and liquidus
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Fig. 4 DSC of the Inconel713C
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Fig. 5 Comparison between experimental and calculated values of the thermal conductivity and specific heat capacity of the Inconel713C



TemA JONE

20224 H6HY/ET1S
RARFPEERLNE, 1000 CLLERBITEENEH
NEAR A

ST 2SN EINE6, BRI
THEHERENTASSEE/NBIER, WASBRE
A SEIERTR), ERZASEBERENTS
mE/, FRRRETETZIHRNR, ERTEK
BRK, ASRERX, BEREHS, KoEk, K

LRSI EKR TT R, SHESNMERE, &R
gehiEs, EEMNINRIREFFHETEESNASHE
B,
14
9 a% (Wm-K') L2717
12 FE A IR (% 10°m/s
B Lt s (kMg - K
10 F
826 4
08
0.6 0.579 6
0.4 0406 9 0.39
0,27
02 F
0.0
25 800 1 000

i fEC
Ee IETEAESHLRE
Fig. 6 Experimental values of the main thermal physical parameters of
the mold
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Fig. 7 Temperature curve of the casting solidification

A1 C, BREFRGEEIFNRELERIATRANFE .

3.3 HEEMD

REWAREY (h) REESVRENLANESET
7, 200 CHTRA62 W/ (m®-K), 1300 CRIWFASE
275 W/ (m*+K), 1340 CRTAFHSEI1000 W/ (m*-K),
1 545 CAIAFFSEI1 050 W/ (m’-K) . SREEARE
e, HHSHERNNREBARYETUD A=
EZ: 7£1 545 CH1 340 CXMNER, ERRERTE
TR, FEHTIMES, BRRVN, MK, 7E1340 C
21 300 CHEg, HFREFBIMRTITW S, HE
SR, SBoFRESETR, ERREZY, RET
IRK, WK #E1 300 CZI200 CRER, it
NBRFTEERMIEX, HHSHEZEFEBENT
R, FEHTRERNFITSSITREN, MEEER
ERIREMIEKR, hiERERIBEEMmRN .

B EEERN EEENREESPINEEDS
BELREDHITXIY, WEFR, SLNRERSHKMN
AR EILEEDR/NEZEN28 C, RKNEEN
194 °C, SR EH106.65 C, MEVSEERE, L

2500

—e— RS
—— Wi
2000

s KT

1 500F

1 000F

500F

FHii it ZE/(W s m?2

0 n s A ) A A A
200 400 600 800 1000 1200 1400 16001 800
HEC
Ee AEBAARHREESVIRETLL
Fig. 8 Comparison between Inverse calculated value and initial value
of the interfacial heat transfer coefficient
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Fig. 10 Schematic diagram of the filling flow process and temperature field distribution of the turbine casting
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Numerical Simulation and Optimization of Investment Casting Process of
Auto Turbocharger Turbine

JIA Zhi-hong', FU Hao', ZHANG Yi-gang®, XIE Dao—cun®, JING Wen-xiang', LI Chen-yang', ZHANG

Ze-kun', LIAN Yu—dong'
(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang212013, Jiangsu, China; 2. Wuxi Vane Wheel
Engineering Co., Ltd., Wuxi 214021, Jiangsu, China)

Abstract:

Taking the auto turbocharger turbine as an example, the main thermal physical parameters of the alloy and
the mold were discussed, the temperature measurement test of the casting solidification was carried out, and
the interfacial heat transfer coefficient between the alloy and the mold shell varying with temperature was
obtained based on Beck nonlinear estimation method. The results showed that the actual temperature field of
the casting solidification was in good agreement with the simulated temperature field, and the possible misrun
defect at the blade tip after actual pouring were basically consistent with the simulation results, which verifies
the accuracy and reliability of the numerical simulation.

Key words:
auto turbocharger turbine; thermal physical parameters; interfacial heat transfer coefficient; numerical
simulation
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