May 2022
Vol. 42 No. 5

FERR I S O &
SPECIAL CASTING & NONFERROUS ALLOYS

=0 R B & BUEGE ST R R T 15 42

SREH' TFRO RXz' #HER ®W & F &
(M. EHEIBERREMMIEFR; 22.LARBRXEHH_HAFTE RS R,

LiETARZEMMALEERN TELET,; 3. LiEE AL R ARAS F R
W OE R ALNA R STRE R E E m asO n  EA RY BE IR R RS DL R S BRI B RS A AR (R L ek T
TP RS TS R R B GE R S AETE  E T B EE L TS S S T S RSP R R, SR BN KT ES
BN S 12 A FROWT 45 38 1) 5 L G Sy« T SRR BE = R TR s ) > TR AR R e TR T2 S 8 AR B )y 3,483 MPa, i35 iR B 24 139.84
C, SR A 258.60 cm® /s, P& BN RSF R A 3 CT3 4.
KEIR AL S HGBUE AR  RHR
hESEE TG249.5;TG242.7 THIREER A
DOT:10.15980/j.1222.2022.05.025

RR - BEHIE

FR A (FIRR S ) FRIRES (OSID) :

Dimensional Accuracy Control of Ceramic Core Injection Molding for Hollow Blade
Gong Chengmeigi', Wang Donghong®, Wu Wenyun', Zhu Guoliang®, Shu Da*, Fu Chao?

(1.School of Materials Engineering, Shanghai University of Engineering Science; 2.Shanghai Key Laboratory
of Advanced High-Temperature Materials and Precision Forming, School of Materials Science and
Engineering, Shanghai Jiaotong University; 3.Central Academy, Shanghai Electric Group Co., Ltd.)
Abstract: The dimensional accuracy of ceramic core directly affects the wall thickness of hollow blade wax mold.
The numerical simulation method of ceramic core injection molding for large-scale single crystal blade of gas tur-
bine was conducted, and the filling process, volume shrinkage and warpage deformation were predicted. The data
model of injection parameters and average volume shrinkage was established based on the experimental design.
The results indicate that the influence order of each process parameter on the average volume shrinkage presents
as follows: injection temperature > holding pressure > injection rate. The optimal wax injection process parame-
ters are holding pressure of 3.483 MPa, injection temperature of 139.84 ‘C, and injection rate of 258.60 cm®/s, so

the dimensional accuracy of ceramic core reaches CT3 level.
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Fig.4 Comparison results for ceramic core
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Fig.6 Filling process of ceramic core
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Fig.7 Warping deformation of ceramic core after filling
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Fig.8 Average volume shrinkage simulated by calculation
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Fig.9 Welding connection of ceramic core during filling process
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Tab.1 Factors and levels of response surface analysis
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Tab.2 Results of variance analysis
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Tab.3 Variation statistics of ceramic core section size
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