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Fig. 1 Three-dimensional model
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Fig. 2 Model I. Finite Element Mesh Generation
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Fig. 3 Combination process and thermocouple distribution map
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Table 1 Thermophysical parameters of ZL101A and Shell

PSR ZL101A T
ORI/ °C 577 —_—
AR IR/ C 613 —_—

g IR (J-kgh) 430 000 —
MPER(W -m*-K") 151~168 4~7
FEBZS (KD kg™ - K™) 0.85~0.98 0.7~1.0

R (kg +m*®) 2 430~2 650 2 200~2 300
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Fig. 4 Solidification temperature curves of liquid metal at different
preheating temperatures
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Fig. 5 Temperature variation curves during solidification process with
different shell thicknesses

g EII IR ENF M/, BFEE10 mmEkd mmig
FEIAF500 “CRIRRAERSEIEIN T 2910 s, RULHILIEH
2. REEENERBRERELLTRES IR
Hﬂm, BRI S EAE NS NZR EHES .

HHEREIREF, FHEEESETHEIRSN
IS, BRASHNEREIRFAIREEFEERIE M
B8R, BHEIEK, BERin, BEHEISHHEGI S
E, mRENESEPELNHRENE . B, BFKE
EXNRE TR0 E 2RI E R RS Bk
Yl

3 IEIEIE
31 IXIIRE | fIRE
AEEENSHFEHTEEARRITAIE, HIR
HESRWE6~, 1H24, AEiBRARE, AR
B, AIREENEHTESSIE, ExEENER
m, SEERBENSIRA, REHITHEK., BIKE
ER6 mm, ERIEIESIIEEA3G0 €, £EFEF
HRENTI0 C, RAZEDRE, FEEH8s, B
BRENREHENETFR.

El6 capesy
Fig. 6 Physical model



2024 F1288/%73%
650 650
600} 600}
5501 550+
E 5001 £ s00}
% 450} % 450+
400} 400}

350 L 1 L L 1 L L 1
=100 100 300 500 700 900 1100 1300 1500 1700
i [E)efs
(a) kA

BE48% rounory

350 L L 1 L L L L L
-100 100 300 500 700 900 1100 1300 1500 1700
i file/s

(b) 1X#%B

E7 HHPARNESARERZ%
Fig. 7 Temperature curves of different temperature measuring points in castings
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Fig. 8 Numerical simulation and measured molten metal temperature
curves

3.3 HIGEE || phiRE

NEIEHERLNE BSAMY, XSLREFHT
HEEMINAK, BRTEENEIR. KT
FIEVESER | (55, BFEEN6 mm, B
FFGEE 350 C, FFRENTI0 C, XKBENE
¥, REETENS s, FBABBREEEREES
FIEE .. SLYWEL0FR, EL1LAEEEIISIRIEH
STELEEER

HEL1A1E, ENEEREREMELSINE
FREEMEMERYT, BMEERRAEERNT C,

E9 1= || BIRTTMISAER
Fig. 9 Model Il . finite element mesh generation
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Fig. 11 A comparison between the numerical simulations and the
experimental results
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Effect of Shell Parameters on Temperature Change During Solidification
Process of ZL101A Alloy

ZHANG Rong-giang', JI Xiao-lei*, DING Fang-zheng’, WANG Lin', WANG Zi-yang', LI Yuan-yuan', XING
Chang-yong*

(1. Hebei Steel Research Dekai Technology Co., Ltd., Baoding 072750, Hebei, China; 2. The Sixth Army Generation Room in Beijing,
Beijing 100095, China)

Abstract:

The effects of different shell preheating temperature and shell thickness on the metal temperature change
during the solidification process of investment casting ZL101A castings were studied by combining numerical
simulation and process test. The numerical simulation results show that above the solidus temperature of the
alloy, the preheating temperature of the shell has a greater influence on the temperature change of the metal
solidification process, and the higher the preheating temperature of the shell, the more obvious the fluctuation
range of the metal temperature. Below the solidus temperature of the alloy, the influence of the shell thickness
on the temperature change of the metal solidification process is greater, and the effect gradually weakens with
the increase of the shell thickness. The process test was carried out with a shell thickness of 6 mm and a shell
preheating temperature of 350 °C , which verified the feasibility and accuracy of the numerical simulation.
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ZL101A; investment casting; shell preheating temperature; shell thickness; casting temperature; numerical
simulation
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